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EXECUTIVE SUMMARY 

PURPOSE AND OBJECTIVE OF REPORT 

This Feasibility Study (FS) has been prepared for the Site 6 - Defense Reutilization and Marketing Office 

(DRMO) located at the Navy Submarine Base - New London (NSB-NLON), Connecticut. This report has 

been prepared by Brown 81 Root Environmental (B&R Environmental) under the Comprehensive Long- 

Term Environmental Action Navy (CLEAN) Contract Number N62472-90-D-1298, Contract Task Order 

(CTO) 267 for the U.S. Navy’s Installation Restoration (IR) Program. This FS evaluates remedial 

alternatives for contaminated soil and groundwater at the DRMO. 

SITE DESCRIPTION AND HISTORY 

The DRMO is located adjacent to the Thames River in the northwestern section of NSB-NLON. From 

1950 to 1969 the DRMO was used as a landfill and waste burning area. In 1995, as part of a Time Critical 

Removal Action, approximately 4,700 tons of contaminated soil were removed from the DRMO to be 

disposed of off site and an asphalt and geosynthetic clay (GCL) liner was placed over most of the site. 

Currently, the DRMO is used as a storage and collection facility for items to be sold during auctions and 

sales held periodically during the year. 

SITE INVESTIGATIONS 

Several investigations have been conducted at NSB-NLON to date. The relevant investigations at the 

DRMO include the Remedial Investigations (Phase I and II), the sampling conducted in 1993 as part of a 

Draft Focused Feasibility Study, and confirmation sampling conducted in 1995 as part of Time-Critical 

Removal Action. 

NATURE AND EXTENT OF CONTAMINATION 

Surface and subsurface soil, groundwater, and surface water were the most widely sampled media. Only 

one surface water sample was collected in the area of the DRMO. In addition, two pavement samples 

were collected from the scrap yard. Relatively high concentrations of multiple organic and inorganic 

chemicals were detected in the soil matrix at the DRMO. In spite of this fact, it does not appear that 

substantial impact on the groundwater has occurred to date and no COCs were retained for groundwater. 

In addition to the various organic chemicals detected in the soil, relatively high concentrations of lead still 

remain in the soil after the Time-Critical Removal Action was conducted. 
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RISK ASSESSMENT 

A baseline human health risk assessment was conducted in the Phase II RI (B&R Environmental, 

March 1997) assuming that potential receptors (i.e., older child trespasser, construction worker, potential 

future residents, and full-time employees) might be exposed to the contaminated media at the site. 

Although such a future land use scenario is extremely unlikely, the possibility of the DRMO site being used 

for residential purposes was considered for the determination of human health risks. This was done 

because the DRMO site constitutes riverfront real estate and that, since traditionally this kind of property 

has been highly desirable for residential development, such a future land use scenario cannot be 

completely ruled out. 

Only under a reasonable maximum exposure scenario, wherein the receptors are assumed to be exposed 

to the maximum concentrations of contaminants, did the estimated cumulative incremental cancer risk for 

the future resident exceed the U.S. EPA’s target risk range of 1 E-6 to 1 E-4. Most of the risk is attributable 

to ingestion of soil containing PAHs, PCBs, dioxins, arsenic, and beryllium, as well as dermal contact with 

PCBs and the inhalation of fugitive dust containing chromium. For all receptors considered, the 

cumulative non-carcinogenic risks (hazard indices) under a reasonable maximum exposure scenario 

exceeded the acceptable upper limit of 1.0. Under the central tendency exposure scenario wherein the 

receptors are assumed to be exposed to average concentrations of contaminants, non-carcinogenic 

hazard indices did not exceed the acceptable upper limit of 1 .O for any receptor. Most human health risk 

stems from potential ingestion of and dermal contact with soils contaminated with PCBs. Most other 

human health risk is attributable to exposure to antimony, cadmium, and to a lesser extent chromium, 

present in the DRMO soil. No significant human health risk was associated with exposure to groundwater. 

_ 

Assessment of risk for potential ecological receptors (i.e., terrestrial vegetation, soil invertebrates, short- 

tailed shrew, and red-tailed hawk) that could potentially be exposed to the contaminated surface soil at the 

DRMO site indicated an unacceptable risk. The summation of the chemical specific hazard quotients for 

several inorganic compounds, 4,4’-DDT and 4,4’-DDD exceeded the acceptable Hazard Indices. 

However, the DRMO does not provide a suitable ecological habitat (paving, buildings, cap, etc.) and 

actual risks to ecological receptors are likely to be much less than those calculated for the area. 

REMEDIAL ACTION OBJECTIVES AND ESTIMATED VOLUMES OF CONTAMINATED MEDIA 

Based on the result of the risk assessment, the remedial action objectives for the site were derived for the 

protection of potential human and ecological receptors to soil contamination. Based on the risk 

019715/P ES-2 CT0 0267 



,- assessment and surface water protection, groundwater has not been impacted at unacceptable levels by 

site contaminants. The following were identified as remedial action objectives: 

l Prevent exposure (unacceptable risk) to receptors under either a current industrial or future, possible 

although unlikely, residential land use scenario either through institutional controls and/or 

removal/treatment/disposal. 

. Prevent unacceptable risk to ecological receptors in the Thames River from potential migration of 

DRMO contaminants. 

Soil preliminary remedial goals (PRGs) were determined for the DRMO based on the following criteria: 

. Protection of human health 

. Protection of ecological receptors 

0 Protection of surface water 

Table ES-l summarizes the preliminary remediation goals (PRGs) calculated for each of these criteria. 

The estimated areas of soils containing contaminants exceeding the preliminary remediation goals listed in 

Table ES-l are 11,230 square feet under the current industrial land use scenario and 107,780 square feet 

under the future residential land use scenario. The depth of detected soil contamination exceeding these 

goals is estimated to be within 6 to 8 feet from the surface under the current industrial land use scenario 

‘and between 3 and 10 feet from the surface under the future residential land use scenario. Total volumes 

of soil exceeding PRGs are estimated at approximately 3,150 cubic yards for the industrial land use 

scenario and 13,600 cubic yards for the residential land use scenario. 

GENERAL RESPONSE ACTIONS 

General response actions, or those generic remedial approaches that would be used alone or in 

combination with others as a response to the contamination at the site are as follows: 

l No Action: This is a baseline approach that is used for comparing other approaches. 
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SUMMARY OF SOIL PRGs 
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TABLE ES-l 

DRMO FS 
SUMMARY OF SOIL PRGs 

NSB-NLON, GROTON, CONNECTICUT 

NOTES: 

1 Risk-based PRGs for chemicals contributing at least IE-06 to a cumulative cancer risk of greater than 1 E-04 or 

a major portion of a noncancer hazard index of greater than 1 .O. 

2 Calculated value using Federal or State water quality standards (see Table 2-5). 
* Lowest value selected as appropriate PRG for the land use. 
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l Institutional Controls: These are administrative actions that would control the future use of the site 

and monitor future effects. 

- 

l Containment: These are technologies to minimize access to contaminated media by providing 

physical barriers to potential receptors or ways to reduce contaminant migration in the environment. 

l Removal: These are technologies to remove (i.e., excavate or dredge) the contaminated media from 

the site, followed by treatment or disposal. 

l Treatment: These are in-situ or ex-situ technologies to remove the contaminants or render them 

harmless by physical, chemical, biological or thermal treatment of the contaminated media. 

l Disposal: These are methods to dispose of the contaminated media after excavation or treatment 

residues (contaminated byproducts) in an environmentally safe manner. 

SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

All possible technologies and process options that are relevant to the above listed general response 

actions were screened for effectiveness, implementability, and cost. Those technologies that were 

determined to be ineffective or difficult to implement were eliminated from further consideration. 

.-.. 

All of the technologies and process options that were retained for soil are summarized below: 

General Response Action Remedial Technolow 

No Action None 

Institutional Controls Access/Use Restrictions 

Containment 

Removal 

Ex-Situ Treatment 

Disposal 

Monitoring 

Surface Water Controls 

Capping 

Excavation 

Physical/Chemical 

Thermal 

Offsite Disposal 

Process Options 

None 

Active: Physical Barriers 

Passive: Land Use Restrictions 

Groundwater/Surface Water Monitoring 

Revegetation/Diversion/Collection 

Repair/Restoration of Existing Cap 

Excavation/Dredging 

Chemical Fixation-Solidification 

Thermal Desorption 

Incineration 

RCRA Hazardous Waste TSD Facility 

Solid Waste Disposal Facility 
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With regard to treatment of soil, the specific process option selected is based on the type of contamination 

present, It is anticipated that separate process options would be required for the treatment of inorganic 

and organic contaminants. Although thermal desorption and incineration would both be effective for the 

removal of the organic contaminants present in the DRMO soil, thermal desorption could achieve this at a 

significantly lower cost than incineration. Therefore, thermal desorption was selected as the 

representative process for thermal treatment in lieu of incineration. Chemical fixation-solidification was 

selected to remediate inorganic contaminant through immobilization. 

DEVELOPMENT OF REMEDIAL ALTERNATIVES 

Remedial alternatives were assembled using technologies and process option that were selected to meet 

the remedial action objectives, The following remedial alternatives were assembled: 

l Alternative 1: No Action. The existing cap would stay in place but would no longer be maintained. 

Retained as a baseline for comparison with other alternatives. 

..-.. l Alternative 2: Institutional Controls and Monitoring. Institutional controls would include 

maintenance of the existing cap and implementation of site access limitations and land use restrictions 

to eliminate or reduce pathways of exposure to contaminants. Monitoring would include long-term 

sampling and analysis of groundwater and, if necessary, of surface water and river sediment to 

determine if contaminants are migrating from the soil. Monitoring would also include the performance 

of 5year site reviews for a period of 30 years. 

l Alternative 3: “Hot Spots” Excavation, Offsite Disposal, Institutional Controls, and Monitoring. 

This alternative would involve excavating soil contaminated above industrial land use preliminary 

remediation goals, repair and restoration of the existing cap, and offsite disposal of the excavated soil 

at a RCRA hazardous waste TSD facility. Prior to offsite disposal, free water would be removed from 

wet excavated soil by onsite dewatering and the drainage water would be treated prior to discharge to 

the Thames River. Institutional controls Prior to and monitoring would be identical to those for 

Alternative 2. 

l Alternative 4: Excavation, Onsite Treatment (thermal desorption & fixation-solidification), and 

Offsite Disposal. This alternative would consist of excavating all soil contaminated above residential 

land use, ecological, and surface water protection preliminary remediation goals. The excavated soil 

would be treated on site using a combination of thermal desorption and chemical fixation-solidification. 
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Thermal desorption would remove and destroy organic COCs from excavated soil and, as required, 

chemical fixation-solidification would then immobilize inorganic COCs in the thermally treated soil. 

Prior to thermal desorption, free water would be removed from wet excavated soil by onsite 

dewatering and the drainage water would be treated prior to discharge to the Thames River. Following 

treatment, the soil would be transported off site for disposal at a solid waste disposal facility. 

DETAILED ANALYSIS OF ALTERNATIVES 

The remedial alternatives were analyzed in detail using seven of the nine criteria provided in the National 

Contingency Plan (finalized in Federal Register, Volume 55, Number 46, March 8, 1990) and the 

Comprehensive Environmental Response, Compensation and Liability Act guidance from the Office of 

Solid Waste and Emergency Response, Directive 9355.3-01, October 1988. The seven criteria are as 

follows: 

l Overall Protection of Human Health and the Environment 

l Compliance with Applicable and Relevant and Appropriate Requirements and To Be Considered 

guidance 

l Long-term Effectiveness and Permanence +-. 

l Reduction of Toxicity, Mobility or Volume through Treatment 

l Short-term Effectiveness 

. Implementability 

l cost 

Two other criteria, State and Community Acceptance were not evaluated in this report. They will be 

evaluated after regulatory and public comments are available. 

COMPARATIVE ANALYSIS OF ALTERNATIVES 

The remedial alternatives were compared to each other using the same criteria that were used for detailed 

analysis. The following is a summary of the comparison: 

l Overall Protection of Human Health and Environment. Alternative 1 would provide very limited 

protection of human health and the environment. Although the existing cap would continue to reduce 

risk from direct exposure of human and ecological receptors to contaminated soil, this cap would not 

be maintained and exposure could occur as it deteriorates. Also no monitoring would be performed to 

detect potential migration of contaminants from soil which could impact ecological receptors in the 

Thames River. Alternative 2 would be protective of human health and the environment through 

,-- 
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maintenance of the existing cap, limitation of site access, land use restrictions, and monitoring. 

Maintenance of the existing cap and limitation of site access would prevent unacceptable human 

health and ecological risk from exposure to contaminated soil under the current industrial land use 

scenario. Land use restrictions would prevent residential development which could result in 

unacceptable risk to human and ecological receptors from direct exposure to contaminated soil. 

Monitoring would detect potential migration of contaminants from soil which could impact ecological 

receptors in the Thames River. Alternative 3 would provide better protection of human health and the 

environment as it would include the same protective components as Alternative 2 plus excavation and 

offsite disposal of soil “hot spots” of contaminated soil which would eliminate the potential source of 

unacceptable human health risk under the current industrial land use scenario and remove the worse 

source(s) of potential migration of contaminants from soil which could impact ecological receptors in 

the Thames River. Alternative 4 would provide the best protection of human health and the 

environment. Excavation, onsite treatment, and offsite disposal of all soil contaminated above 

residential land use, ecological, and surface water protection preliminary remediation goals would 

eliminate unacceptable risk to human and ecological receptors from exposure to soil under all 

scenarios and remove all sources of potential migration of contaminants from soil which could impact 

ecological receptors in the Thames River 

l Compliance with Applicable and Relevant and Appropriate Requirements and To Be 

Considered guidance. Alternative 1 would not comply with chemical-specific and location-specific 

ARARs and TBCs. There are no action-specific ARARs and TBCs for Alternative 1. Alternatives 2, 3, 

and 4 would comply with all chemical-specific, location-specific, and action-specific ARARs and TBCs 

l Long-term Effectiveness and Permanence. Alternative 1 would have limited effectiveness because 

the existing cap would minimize the risk from exposure to contaminated soil but no permanence 

because that cap would not be maintained and no monitoring would be performed. Alternatives 2 

would be long-term effective and permanent. Maintenance of the existing cap would effectively 

prevent unacceptable risk to workers and trespassers from direct exposure to soil, site access 

limitation would effectively minimize the number of trespassers, land use restrictions would effectively 

prevent residential development which could result in unacceptable human health and ecological 

risks, and monitoring would be effective to verify the continued absence of any contaminant migration 

from the soil which could adversely impact ecological receptors in the Thames River. Alternative 3 

would provide somewhat better long-term effectiveness and permanence since, in addition to the 

same institutional controls and monitoring components as Alternative 2, the main source of potential 

human health risk under the current industrial scenario would also be permanently eliminated with the 

excavation and offsite disposal of soil “hot spots”. Such removal would also effectively lower the risk 
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of contaminant migration from the soil which could adversely impact ecological receptors in the 

Thames River. Alternative 4 would provide the best long-term effectiveness and permanence 

because it would effectively prevent unacceptable human health and ecological risk under all 

scenarios, including possible future residential land use, through excavation, onsite treatment, and 

offsite disposal of all soil contaminated above residential land use, ecological, and surface water 

protection preliminary remediation goals. 

- (’ 

l Reduction of Toxicity, Mobility, or Volume through Treatment. Alternatives 1 and 2 would not 

offer any reduction of contaminant toxicity, mobility, or volume through treatment. Some reduction in 

contaminant toxicity and volume might occur for both alternatives through natural attenuation 

processes but the extent of this reduction would only be evaluated by the monitoring performed as 

part of Alternative 2. Alternative 2 would also provide a slight reduction in contaminant mobility since 

maintenance of the existing cap would minimize surface infiltration through contaminated soil in the 

unsaturated zone. Alternative 3 would offer a minimal, but fully-irreversible, reduction in contaminant 

toxicity, mobility, or volume through onsite treatment of the drainage water from wet soil dewatering 

operations. However, Alternative 3 would also achieve considerable reduction in contaminant toxicity, 

mobility, or volume by non-treatment means through excavation and offsite disposal of “hot spots” of 

contaminated soil. Alternative 4 would achieve an essentially complete and fully-irreversible reduction 
-- 

in the toxicity, mobility, and volume of organic contaminants through onsite thermal desorption. 

Alternative 4 would also achieve an essentially complete and irreversible reduction in the mobility of 

inorganic contaminants through onsite chemical fixation-solidification. However, this later treatment 

process would likely result in a 10 to 15 percent increase in the volume of treated soil. 

l Short-term Effectiveness. Alternative 1 would have no short-term effectiveness concerns since no 

remedial action would take place. Alternative 1 would never achieve the remedial action objectives. 

Alternative 2 would have minor short-term effectiveness concerns resulting from potential exposure of 

site worker to contaminated soil during maintenance of the existing cap and fence and during the 

installation of new monitoring wells and the maintenance and sampling of new and existing monitoring 

wells, Alternative 2 would have no short-term effectiveness concerns resulting from adverse impact to 

the surrounding community and environment. Alternative 2 would immediately achieve the remedial 

action objectives but continued achievement of the remedial action objective for protection of the 

ecological receptors in the Thames River would have to be regularly verified through monitoring. 

Alternatives 3 and 4 would have significant short-term effectiveness concerns resulting from potential 

exposure of site worker. to contaminated soil and groundwater and fugitive dust emissions during 

onsite excavation and dewatering activities. Alternative 4 would have an added short-term 

effectiveness concern because of the potential for exposure of site workers to contaminated soil and 

‘^ 
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offgas emissions during onsite treatment activities. Alternatives 3 and 4 would also have some short- 

term effectiveness concerns due to potential adverse impact to the surrounding community and the 

environment resulting from fugitive dust and offgas emissions and spillage of contaminated material 

during transportation. All of the above-mentioned potential for exposure to site workers would be 

effectively minimized through wearing of appropriate personal protection equipment, implementation of 

engineering controls (e.g., dust suppression, offgas treatment), and compliance with applicable OSHA 

regulations and site-specific health and safety procedures. All of the above-mentioned potential 

adverse impact to the surrounding community and environment would be adequately minimized 

through the implementation of engineered controls (e.g., dust suppression, offgas treatment, 

sedimentation and erosion controls, and spill prevention programs). Alternatives 3 and 4 would meet 

the remedial action objectives within 5 and 7 months, respectively. For Alternative 3, continued 

achievement of the remedial action objective for protection of the ecological receptors in the Thames 

River would have to be regularly verified through monitoring. 

. Implementability. Alternative 1 would be easiest to implement since there would not be anything to 

implement. The institutional controls and monitoring components of Alternative 2 would be simple to 

implement as long as the DRMO remains under the Navy’s control but would require incorporation of 

special provisions in property transfer document if the site was ever to pass to private ownership. 

Alternative 3 would be harder to implement than Alternative 2 because, in addition to institutional 

controls and monitoring, it would include excavation and offsite disposal of contaminated soil “hot 

spots”. Excavation would be difficult to implement because extensive shoring would be required for 

any excavation deeper than 3 feet bgs and accumulation of groundwater in these deeper excavated 

could not be practically prevented because of the high permeability of the soil and the proximity of the 

Thames River. However, excavation could still be performed with the use of readily available 

construction equipment. Offsite disposal would be easily implementable since a number of RCRA 

hazardous waste disposal facilities would be capable of receiving the excavated soil. Alternative 4 

would be most difficult to implement because, although no institutional controls and monitoring would 

be needed, it would be subject to the same difficulties regarding excavation as Alternative 3 and, in 

addition, it would require onsite treatment of the excavated soil. While many qualified chemical 

fixation-solidification contractors would be available, the number of thermal desorption contractors with 

PCB removal experience would be limited. Administratively; Alternatives 2 and 3 would require the 

implementation of deed restrictions; Alternatives 3 would have to comply with RCRA regulations for 

the offsite disposal of excavated soil; the onsite operations of Alternatives 3 and 4 would need to meet 

the substantive requirements of a RCRA hazardous waste treatment, storage, and disposal fa&lity; 

Alternatives 3 and 4 would also require coordination with State agencies to determine acceptable 

surface water discharge criteria for the treated drainage water; and Alternative 4 would require 
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additional coordination with State agencies to determine acceptable treatment criteria for the thermal -- 

desorption offgas. 

l Cost. The capital, operation and maintenance, and net present worth of the alternatives were 

estimated to be as follows: 

Alternative ($1 Capital Total O&M ($130 years) 

1 0 0 

2 90,814 617,580 

3 4,363,156 617,580 

4 16,128,927 0 

NPW ($130 vears) 

0 

708,394 

4,980,736 

16,128,927 

The total operating and maintenance costs shown for Alternatives 2 and 3 are for groundwater monitoring 

only and include a $20,000 lump sum amount at the end of the third year of monitoring for final site 

reviews and report preparation. The 30-year net present worth costs for Alternatives 2 and 3 also include 

the performance of 5-year reviews for 30 years. 
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1 .O INTRODUCTION 

1.1 PURPOSE AND SCOPE OF REPORT 

This Feasibility Study (FS) report has been prepared by Brown & Root Environmental (B&R Environmental), 

under the Comprehensive Long-Term Environmental Action Navy (CLEAN) Contract Number N62472-90-D- 

1298, Contract Task Order (CTO) 267 for the U.S. Navy’s Installation Restoration (IR) Program. This FS has 

been prepared to provide remedial action alternatives for the Defense Reutilization and Marketing Office 

(DRMO) located at the Navy Submarine Base - New London (NSB-NLON), Connecticut. The scope of the 

report is limited to the contaminated soil and groundwater and their effects on the Thames River adjacent to 

the DRMO. 

1.2 BASE BACKGROUND 

This section presents general background information. This information consists of a summary of the facility 

description, land uses, topography, climate, surface water hydrology, ecology and site investigations. 

1.2.1 Base Description 

NSB-NLON is located in southeastern Connecticut in the towns of Ledyard and Groton. Figure l-l 

depicts the vicinity of the facility. It encompasses approximately 576 acres on the east bank of the 

Thames River, approximately 6 miles north of Long Island Sound. The site is bounded to the east by 

Connecticut Route 12, to the south by Crystal Lake Road, and to the west by the Thames River. The 

northern border is a low ridge that trends approximately east-southeast from the Thames River to Baldwin 

Hill. 

NSB-NLON currently provides base command for naval submarine activities in the Atlantic Ocean. It also 

provides housing for Navy personnel and their families and supports submarine training facilities, military 

offices, medical facilities, and facilities for submarine maintenance, repair, and overhaul. 

Land use adjacent to the base is residential and commercial. Residential development along Military 

Highway, Sleepy Hollow, Long Cove Road and Pinelock Drive borders the site to the north and extends 

north into the Gales Ferry section of Ledyard. Property along Route 12 to the east of the base consists of 

widely-spaced private homes and open, wooded land. Development is mixed commercial and residential 

farther south on Route 12. It includes a church, automobile sales and repair facilities, convenience stores, 

restaurants, and a gas station. Private residences, an automobile service station, and a dry cleaners are 
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,P--. located along the south side of Crystal Lake Road. Housing for Navy personnel exists farther south of 

Crystal Lake Road. 

1.2.2 Base History 

In 1867, the State of Connecticut donated a 112-acre parcel of land on the east bank of the Thames River 

to the Navy. The Navy did not use the property until 1868 when it officially designated the property a Navy 

Yard. The site was used to moor small craft and obsolete warships and served as a coaling station for the 

Atlantic fleet. The Department of the Navy designated the site a Submarine Base in 1916. During World 

War I, facilities at the base were extensively expanded; 6 piers and 81 buildings were added. In 1917, a 

submarine school was established, and in 1918 the Submarine Medical Center was founded. 

NSB-NLON underwent another period of growth during World War II. Between 1935 and 1945 the Navy 

built in excess of 180 buildings and acquired land adjacent to NSB-NLON. The base expanded from 

112 acres to 497 acres. The growth of NSB-NLON continued after World War II. In 1946 the Medical 

Research Laboratory was established. 

In 1968 the Submarine School was changed from the status of an activity to a command and became the 

largest tenant on the base. The Naval Submarine Support Facility was established in 1974, and the Naval 

Undersea Medical Institute was established the following year. Presently, NSB-NLON consists of over 

300 buildings on 576 acres of land. 

On August 30, 1990 NSB-NLON was placed on the National Priorities List (NPL) by the United States 

Environmental Protection Agency (U.S. EPA) pursuant to CERCLA and the Super-fund Amendments and 

Reauthorization Act (SARA) of 1986. The NPL is a list of uncontrolled or abandoned hazardous waste 

sites identified by U.S. EPA requiring priority remedial actions. 

1.2.3 Base Topography and Surface Features 

Four bedrock highs form the topographic upland areas at the NSB-NLON and in the surrounding area. To 

the east of the facility, Baldwin Hill reaches an elevation of 245 feet above mean sea level (msl). In the 

northern, central, and southern portions of the facility, the bedrock highs reach elevations that also exceed 

200 feet above msl. These bedrock highs have a northwest-southeast trend, which is consistent with the 

regional strike and other bedrock features in the region (USGS, 1967). The western edge of the facility 

borders the Thames River. 
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At NSB-NLON, the bedrock highs slope downward to two small, west-trending valleys. Bedrock outcrops 

are prevalent along steep topographic slopes. In addition to the large bedrock highs there are several 

small sub-ridges, which are visible as bedrock outcrops at the facility. Two primary sub-ridges include one 

east of the Defense Reutilization and Marketing Office (DRMO) and one northeast of the Goss Cove 

Landfill. 

,__ 

The two valleys between the bedrock highs are characterized as wetlands and poorly-drained stream 

valleys. The valleys slope gently to the Thames River. In the northern valley, the ground elevation ranges 

from approximately 80 feet in the eastern portion to near sea-level along the Thames River. The eastern 

(upper) portion of this valley contains the Area A Wetland, which drains through an earthen dike into the 

Area A DownstreamIOBDA. The ground surface drops steeply across the dike to thirty to forty feet below 

the elevation of the wetland. Historically, the ground surface decreased more uniformly toward the 

Thames River (USGS, 1960). The steep drop in the ground elevation was caused by construction of the 

dike and subsequent filling of the valley with dredge spoils from the Thames River. 

In the southern valley, the ground elevation slopes mildly from approximately 50 feet in the eastern portion 

to near sea-level along the Thames River. Historically, there was a topographic depression at the former 

Crystal Lake between Tang and Crystal Lake Road. The topographic depression has been filled. Filling 

has also occurred along the Thames River, and the historical shoreline has been extended. 

__ 

Currently NSB-NLON consists of over 300 buildings. The density of buildings is high along the central 

bedrock high, in the southern valley, and along the Thames River, In the northern valley, there are 

streams, a wetland, and a golf course. The northern bedrock high is not highly developed, except along 

the southern face at the Area A Weapons Center and the Torpedo Shops. The top and northern faces of 

the northern ridge are wooded, undeveloped areas. 

1.2.4 Climate and Meteoroloqy 

Southeastern Connecticut is in the northern temperate zone. The climate is influenced by cold and dry 

continental-polar air during the winter and warm, humid maritime air during the summer. During the 

winter, this region is located near the Polar Front boundary, which separates regions of cold, dry 

continental-polar air and warm, moist tropical air. The area experiences extensive winter storm activity 

and variable daily temperatures. During the summer, the Polar Front boundary is located further north, 

and the region experiences warm weather. 
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-, The prevailing winds are southwesterly from the continent and bring most of the weather into the region. 

Land-sea breezes are also present in the region. Occasional storms moving northward along the 

mid-Atlantic coast provide strong northeasterly winds and storms, commonly known as “coastals” or 

“northeasters,” Storms are extensive with heavy rainfall and are occasionally of hurricane intensity. 

Dense fog is frequently advected onshore from the Atlantic Ocean from the spring through the fall 

(NOAA, March 1988). 

The average annual temperature at New London, Connecticut, is approximately 50°F. Average monthly 

temperatures vary from 58-72°F in July and August to 23-30°F in January and February. The average 

wind speed is approximately 10 miles per hour. Precipitation ranges from 32 to 65 inches of water per 

year and averages approximately 44 inches per year as measured at New London over an 81-year period. 

The greatest amount of precipitation occurs in the months of March and August and the least in June and 

September. Evaporation averages approximately 23 inches per year (Naval Facilities Engineering 

Command, 1988). 

1.2.5 Base Surface Water Hvdrolonv and Quality 

This section summarizes available information regarding surface water hydrology and surface water 

quality in the vicinity of NSB-NLON. The primary focus of this section is the Thames River, which is the 

major receiving surface water body proximate to the facility. 

1.2.5.1 Base Surface Water Hydrology 

NSB-NLON is located on the east bank of the Thames River within the Thames River Watershed. The 

Thames River and its tributaries drain approximately 1,500 square miles of eastern Connecticut, western 

Rhode Island, and south central Massachusetts. The Thames River originates in the City of Norwich 

Harbor, at the confluence of the Shetucket and Yantic Rivers, and discharges into Long Island Sound 

approximately six miles south of NSB-NLON. The Thames River estuary extends north from Long Island 

Sound to Norwich (16 miles). Widths of the river vary from 1.5 miles at New London Harbor to 

approximately 500 feet at Norwich Harbor. A dredged channel runs north to south in the river. Depths in 

the dredged channel are approximately 40 feet below mean sea level between Long Island Sound and the 

Subase and about 25 feet farther upstream. At NSB-NLON, the width of the channel is approximately 

600 to 900 feet. Outside of the channel, depths are relatively shallow (2 to 10 feet). Upstream of 

NSB-NLON there are shallow coves that empty into the river. Most of the coves are at least partially cut 

off from the river by a rail bed. 
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The two rivers that join to form the Thames River are the Shetucket and Yantic Rivers. The Yantic River 

has a drainage basin of 88 square miles. Average, minimum, and maximum flows in the Yantic have been 

reported at 170, 3.5, and 13,400 cubic feet per second (ft3/s), respectively. The Shetucket, which has a 

1,390-square-mile drainage basin, has reported average, minimum, and maximum flows of 2,000, 14, and 

52,300 ft3/s, respectively. According to an engineering study (LMS Engineers, 1992) other sources of 

inflow to the Thames River are minor in comparison to these flows and to the volume of tidal exchange. 

Other sources of inflow include wastewater treatment facilities in Norwich, Montville, New London, the City 

of Groton, and the Town of Groton, as well as combined sewer overflows in Norwich, industrial 

discharges, and several small streams. 

The Thames River is a salt wedge estuary that is highly stratified with fresher water on the surface and 

denser saline water on the bottom. The river is tidally influenced with a mean tidal range at the New 

London State Pier of 2.6 feet (LMS Engineers, 1992). A freshwater flushing time of 0.5 to 2 days from 

Norwich to Long Island Sound has been estimated (Welsh and Stewart, 1984). In comparison, a bottom 

water flushing time of greater than 19 days was estimated. The average freshwater flow discharging to 

Long Island Sound from the Thames River has been estimated as 222 million cubic feet per day 

(Soderberg and Bruno, 1971). However, stream flow in the Thames River is small in comparison to 

intertidal volume and exchange (Bohlen and Tramontano, 1977). Very little vertical mixing occurs in the 

Thames River. The north-south alignment, steep banks, and narrow channel do not permit much wind 

induced mixing. Therefore, the freshwater oufflows reach Long Island Sound in a well defined surface 

layer. 

As previously discussed, the Thames River estuary is stratified with relatively fresh water on the surface 

and saline water on the bottom. Historical records show that the salinity in the water at the bottom of the 

river is relatively constant at 30 parts per thousand. Salinity measurements taken in the Thames River 

adjacent to NSB-NLON in May of 1995 for the Supplemental Ecological Investigation confirmed the 

constant 30 parts per thousand salinity level. The salinity of the water at the surface of the river is more 

variable, with the salinity ranging from 28 parts per thousand at the mouth of the river to 2 parts per 

thousand at the upstream end of the estuary at Norwich. 

Surface water from NSB-NLON drains west toward the Thames River via streams and storm sewers. The 

offsite portion of these watersheds includes a sparsely developed residential area located to the east 

along Route 12 and an area with limited commercial development located north of the intersection of 

Crystal Lake Road and Route 12. 
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ac4 Significant onsite drainage features include several streams (perennial and intermittent), ponds, Rock 

Lake, North Lake, and a large wetland (Area A Wetland). The majority of these surface water features are 

located in the north central section of NSB-NLON. Six streams, three ponds, and North Lake are included 

in the Area A DownstreamlOBDA Site. These water courses drain to the Thames River through discharge 

points located at the DRMO and the Lower Subase north of Pier 33. The water courses in the southern 

portion of NSB-NLON drain to the Thames River through discharge points located at the Goss Cove 

Landfill. 

1.2.5.2 Surface Water Quality and Designation 

The State of Connecticut Department of Environmental Protection (CTDEP) has classified the Thames 

River quality as SC/SB. This classification designates the water for marine fish, shellfish, and wildlife 

habitat, certain aquaculture operations, recreational uses, industrial and other legitimate use, and 

indicates that the waters presently are not meeting water quality criteria or not supporting one or more 

designated uses as a result of pollution (CTDEP, 1992). 

,r-x 

The quality of the surface water in the Thames River has been measured by the USGS upstream of NSB- 

NLON at Mohegan, Connecticut (USGS, 1993). Many depth-specific water quality parameters have been 

measured by the USGS including pH, dissolved oxygen, hardness as CaC03, and dissolved metals (e.g., 

iron, manganese, and lead). 

Parameters such as pH, dissolved oxygen and total hardness varied depending on the time of year when 

the sample was collected and the depth from which it was collected. The pH of shallow surface water 

(1 foot) ranged from 6.3 (November 16, 1990) to 8.5 (July 9, 1991) while the pH of deep surface water 

(20 feet) ranged from 6.5 (November 16, 1990) to 7.9 (May 8, 1991). Dissolved oxygen in shallow surface 

water of the Thames River ranged from 13.2 milligrams per liter (mg/L) (January 10, 1991) to 8.7 mg/L 

(September 9, 1991) and for deep surface water, it ranged from 8.8 mg/L (January 10, 1991) to 1.7 mg/L 

(July 9, 1991). The total hardness of shallow surface water ranged from 340 mg/L (May 8, 1991) to 

1,000 mg/L (July 9, 1991) while the total hardness of deep surface water ranged from 5,000 mg/L 

(November 16, 1990) to 2,300 mg/L (January 10, 1991). 

Concentrations of dissolved metals in the surface water of the Thames River remained relatively constant 

over the sampling period (i.e., November 16, 1990; January 10, 1991; May 8, 1991; and July 9, 1991) but 

varied with depth. The average concentration of dissolved iron in shallow surface water was 84 

micrograms per liter @g/L) and in deep surface water was 25 ug/L. Average dissolved manganese 

concentrations ranged from 28 ug/L (shallow surface water) to 61 pg/L (deep surface water). The 
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average concentration of dissolved lead in shallow surface water was 7.1 pg/L. This average is skewed 

due to a single high detection (27 pg/L) measured on July 9, 1991. In deep surface water, lead was not 

detected above method detection limits; therefore, an average was not calculated. 

1.2.6 General Soil Characteristics 

The United States Department of Agriculture Soil Conservation Service (SCS) has mapped the soils of 

NSB-NLON (SCS, 1983). According to the SCS report, soils at NSB-NLON have a moderate to 

moderately high permeability. Available water capacity is moderate to low. The soils are well drained and 

runoff is rapid. The pH of the soils indicate that they are strongly to moderately acidic, and the erosion 

hazard is severe. 

Native soils across the facility consist of a dark, fine, sandy loam (Hollis and Charlton soils). Stones, 

boulders, and bedrock outcrops are prevalent on hills and ridges (the Hollis-Charlton-Rock Complex). The 

Hinkley Loam has been identified in the far northwestern portion of the facility. The soil is associated with 

stream terraces and outwash plains and consists of a dark, gravely/sandy loam. Native materials along 

the Thames River were most likely of this type. 

Altered soils at NSB-NLON have been classified as either Urdothents-Urban land or Urban land. The 

Urdothents-Urban land is defined as excessively to moderately drained soils that have been disturbed by 

cutting and filling. This soil type has been mapped in the northern portion of NSB-NLON in the Area A 

Downstream/OBDA and along the Thames River. Urban land is defined as areas where more than 85 

percent of the surface is covered by streets, parking lots, and buildings. Urban land has been mapped in 

the southern portion of NSB-NLON and along the Thames River. 

1.2.7 Base Geology 

NSB-NLON is situated in the Eastern Uplands region of Connecticut. The area has irregular hills of 

exposed bedrock and poorly drained, uneven valleys. The bedrock consists of metamorphosed rocks of 

sedimentary and igneous origin. The bedrock has been faulted and folded. A major east-west trending 

fault (The Honey Hill Fault) is located approximately 6 miles north of NSB-NLON. The fault does not 

intersect the facility. 

According to the bedrock map (USGS, 1967), the NSB-NLON facility is underlain by the bedrock of five 

different formations: Alaskite Gneiss, Granitic Gneiss, Mamacoke Formation, Plainfield Formation, and 

Westerly Granite. The Alaskite Gneiss and Granitic Gneiss are orange-pink to light gray, medium-grained 

granitic gneisses. The Mamacoke Formation is a light to dark gray, medium-grained biotite-quartz- 
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feldspar gneiss. The Plainfield Formation is a dark green hornblende-biotite-quartz-plagioclase gneiss. 

The Westerly Granite consists of gray, fine- to medium-grained equigranular granite. 

Most of the surficial deposits in the area are unconsolidated glacial materials that were deposited during 

the Pleistocene Age. There are two types of glacial deposits at the facility, stratified drift and glacial till. 

Stratified drift consists of sorted silt, sand, and gravel that were deposited by meltwater streams, Stratified 

drift is located on terraces of the Thames River and is mapped along the western portion of the facility 

(USGS, 1960). Glacial till consists of a dense, heterogeneous mixture of clay, silt, sand, and rock 

fragments as large as boulders. Glacial till is exposed on most of the bedrock highs and most likely 

underlies outwash materials in the valleys. The thickness varies considerably but averages less than 

10 feet. 

The remainder of the surficial deposits are the product of post-glacial river/floodplain processes and 

manmade modifications. Quaternary alluvium that consists of sand, silt, and gravel has been mapped in 

the area of the Area A Wetland (USGS, 1960). Artificial and natural fill are prevalent at the sites under 

investigation. 

1.2.7.1 Bedrock Surface and Structure 

The eastern edge of the facility is bordered by a bedrock high known as Baldwin Hill. The bedrock along 

this hill slopes toward the facility. There are three bedrock highs.along the northern, central, and southern 

portions of the facility. At higher elevations (i.e., greater than 120 feet) these hills mimic the topographic 

surface. 

In the two nearly east-west trending valleys between the bedrock highs, the bedrock surface continues to 

decrease along slopes similar to the hills whereas the topographic surface flattens. In the northern valley, 

the bedrock surface decreases to a general elevation of 30 feet below surface. The overburden thickness 

is typically 20 to 30 feet; however, it is thicker in the eastern portion of the valley in the vicinity of the Area 

A Wetland. There are three oblong-shaped bedrock highs that protrude within the valley. On these hills, 

the depth to bedrock is less than 10 feet. The southern valley is broader, and the bedrock elevation 

decreases to below mean sea level, and the overburden thickens to greater than 50 feet. 

Along the Thames River, the bedrock surface decreases to elevations of 66 and 82 feet below msl. These 

elevations are below the bottom of the Thames River, which has an approximate depth of 40 feet. 
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Of the five different types of bedrock, only the biotite-quartz-feldspar gneiss of the Mamacoke Formation --. 

and the Granitic Gneiss were identified during drilling, as documented in the boring logs for site-specific 

investigations. The Mamacoke Formation was identified at the CBU Drum Storage Area, Area A Landfill, 

Area A Downstream Watercourses, Rubble Fill Area at Bunker A86, OBDA, Torpedo Shops, OBDANE, 

Spent Acid Storage and Disposal Area, and Goss Cove Landfill. The Granitic Gneiss was identified at the 

Area A Weapons Center. Both formations were identified within the Area A Wetland and the DRMO. The 

bedrock surface was not encountered at the Lower Subase. 

1.2.8 Base Hydroneolonv 

This section provides a summary of hydrogeologic conditions at NSB-NLON. This section includes brief 

discussions of groundwater quality and designations, aquifer characteristics, and groundwater flow. 

1.2.8-l Groundwater Quality 

For the State of Connecticut, the USGS National Water Summary (USGS, 1986) reports that 

“...groundwater beneath more than 90 percent of the land in the state is considered to be suitable for 

drinking without treatment...“. Saltwater intrusion impacts groundwater in coastal areas. Other points of 

interest are that groundwater is hard to very hard in 70 percent of the wells in the state’s carbonate rock 

aquifer, 40 percent of the wells in the state’s sedimentary rock aquifer, and 15 percent of the wells in the 

stratified drift and crystalline bedrock aquifers. NSB-NLON can be characterized as being located in the 

stratified drift and crystalline bedrock aquifers of the state. The report also states that “large 

concentrations of iron (as large as 40,000 ug/L) and manganese (as large as 14,000 ug/L) are a common 

natural groundwater-quality problem in Connecticut.” 

‘- 

There are several well water users in the vicinity of NSB-NLON. These include the Groton Water 

Department, the Southeastern Connecticut Water Authority (SCWA), the town of Ledyard, and residences 

adjacent to the base. The Groton Water Department supplies potable water to NSB-NLON. The primary 

source of the Groton water supply is reservoirs which are supplemented with wells. The water supplies 

are located within the Poquonock River Watershed, located east of NSB-NLON, which is not within the 

NSB-NLON watershed. 

1.2.8.2 CTDEP Groundwater Classifications 

The groundwater beneath the northern portion of NSB-NLON is classified by CTDEP as GA. The GA 

classification signifies groundwaters presumed suitable for direct human consumption without the need for 

treatment. Sites included on the north portion of NSB-NLON include the DRMO, Area A Landfill, Area A 

.,-.. 
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Wetland, Area A Weapons Center, CBU Drum Storage Area, Rubble Fill Area at Bunker A86, Torpedo 

Shops, OBDA, Area A Downstream Watercourses, and OBDANE. 

The Navy applied on August 12, 1996 to the State of Connecticut for reclassification of the groundwater at 

NSB-NLON. The Navy will attempt to have all groundwater at NSB-NLON reclassified as GB, which is the 

designation for lower quality (i.e., industrial) uses. The CTDEP stated in a letter dated October 21, 1996, 

that the application appears to meet the criteria pending the results of a public hearing. A public hearing 

was conducted on December 13, 1996 and, as a result, on March 5, 1997, CTDEP reclassified 

groundwater as GB for most areas of NSB-NLON, including the DRMO site. 

1.2.8.3 Local Background Groundwater Quality 

SCWA uses groundwater to provide potable water to residents in areas north, east, and northwest of 

NSB-NLON. Water quality data collected in 1991 and 1994 from 16 SCWA divisions were obtained from 

the water authority. Barium, sodium, chloride, fluoride, sulfate, nitrates and nitrites, were detected in the 

groundwater. Iron and manganese were not included in the analysis. 

The Town of Ledyard also uses groundwater to provide potable water to its residents. The Ledyard Water 

Pollution Control Authority (WPCA) monitors groundwater constituents. Concentrations of iron and 

manganese measured in Well #l in the Highland Well Field were obtained by NSB-NLON from the WPCA. 

This well is approximately 6 miles northeast of NSB-NLON. The data obtained included 7 sampling 

rounds, all from July and August of 1995. The concentrations of iron ranged from 2,170 ug/L to 

2,780 ug/L. The concentrations of manganese ranged from 1,100 ug/L to 1,400 ug/L. The analytical 

results did not indicate whether they were total or dissolved concentrations. 

Homes on Route 12 near the northeast portion of the site have private drinking water wells, as do homes 

north of NSB-NLON on Sleepy Hollow Road, Long Cove Road, and Military Highway. ‘The quality of the 

groundwater in these areas was measured by Atlantic and is summarized in the Off-site Residential Well 

Water Data Evaluation Report (Atlantic, July 1994). Manganese concentrations measured in these 

residential wells ranged from less than 0.7 to 2,130 ug/L, while iron concentrations ranged from less than 

4.8 to 21,800 ug/L. Two trailer parks near the site have wells classified as public water supply wells. The 

Colonel Ledyard Mobile Home Park, located on Sleepy Hollow Road adjacent to the North Gate, has a 

well that supplies between 15 and 20 families. The Grandview Trailer Park, located at the intersection of 

Long Cove Road and Route 12, has two water supply wells. There are several irrigation wells on site at 

the golf course which have not been used for several years. 
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Based on review of the analytical data for monitoring wells located throughout the NSB-NLON facility, it 

was determined that soils and bedrock throughout the area may contain high concentrations of some 

naturally-occurring chemicals. Manganese and iron were two of the elements that were detected at high 

concentrations. 

Manganese concentrations in offsite residential wells located upgradient of NSB-NLON were as high as 

2,130 ug/L. These levels are typical of most wells on the base. Maximum concentrations of manganese 

in groundwater at several sites at NSB-NLON exceed the offsite concentrations by less than one order of 

magnitude. 

Data indicate that total and dissolved concentrations of manganese in groundwater are similar, indicating 

that the manganese is generally dissolved in the groundwater. In general, maximum concentrations of 

manganese were detected in the Area A Wetland, the Area A Downstream/OBDA near Streams 1 and 5, 

and the Torpedo Shops. Many other areas of NSB;NLON had limited or no data available, and 

conclusions could not be drawn about the concentration of manganese in groundwater for those areas. 

The maximum concentrations of iron detected in the shallow overburden and bedrock groundwater were 

141,000 ug/L (Goss Cove Landfill) and 108,000 ug/L (Area A Wetland), respectively. Areas of NSB- 

NLON that had high concentrations of manganese also had high concentrations of iron. These areas 

included the Area A Wetland, Area A Downstream/OBDA, and the Torpedo Shops. The occurrence of 

manganese and iron in the groundwater may be due to natural sources; i.e., local geologic units or dredge 

spoils from the Thames River. A Groundwater/Leachate Modeling Study (B&R Environmental, 

.._ 

October 1996) showed that the anticipated concentrations of metals in the groundwater/leachate from the 

Area A landfill (a previously suspected source of these contaminants) would be lower than the Federal 

Ambient Water Quality Criteria and the Connecticut’s Surface Water Protection Criteria. 

The pH of the shallow and deep groundwater ranged from approximately 5 to 9. Higher pHs (greater than 

9) were only detected in the shallow overburden groundwater (Lower Base and Area A 

Downstream/OBDA), while lower pHs (less than 5) were detected in both the shallow and deep 

groundwater (Spent Acid Storage and Disposal Area and Area A DownstreamlOBDA). The pH of the 

shallow and deep groundwater in the Area A Landfill and Area A Wetland ranged from 6 to 8. The pH of 8 

was measured in a deep well along the upgradient edge of the NSB-NLON. The pH of the groundwater 

decreases in a downgradient directiqn towards the dike of the Area A Wetland. This decrease in pH may 

be a result of the anaerobic conditions present in the Area A Wetland. The pH of the deep groundwater in 

the area upgradient of the Torpedo Shops and Area A Weapons Center was around 8. The pH of 

groundwater around the Rubble Fill Area’at Bunker A86 which is upgradient of the Area A Landfill and 

Area A Wetland is approximately 6. 

._- 
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1.2.8.4 Aquifer Characteristics 

Values of hydraulic conductivity in the overburden ranged from 0.07 to 20.3 feet/day (2.47E-5 to 7.16E-3 

cm/set). The highest value is from a well screened in loose sand and gravel near the Thames River. 

Intermediate values between 1 and 5 feet/day are for wells screened in the shallow fill and terrace 

deposits consisting primarily of dense, coarse sand with some gravel and silt. The lowest values of 

hydraulic conductivity, which are less than 1 foot/day, are from wells screened in very dense, silty sand in 

the shallow overburden and dense, poorly sorted sand in the deeper overburden. The results indicate that 

the overburden materials are generally moderately permeable. Due to the limited database and the fact 

that some wells are screened across multiple lithologies within the overburden, detailed evaluations of the 

hydraulic characteristics of differing types of overburden materials cannot be made. 

The general direction of groundwater flow at NSB-NLON is from Baldwin Hill across the facility to the west 

(toward the Thames River). However, the water table surface locally mimics the bedrock (and 

topographic) surface. High hydraulic potentials develop within the three bedrock highs in the northern, 

central, and southern areas of the facility. Precipitation infiltrates into the overburden and bedrock and 

flows radially from the areas of high bedrock (and topographic) elevation toward areas of low bedrock (and 

topographic) elevation. More specifically, groundwater flows toward the two valleys and ultimately toward 

the Thames River or directly from the western edges of the three hills toward the Thames River. 

The vertical component of groundwater flow is predominantly downward in upland areas of NSB-NLON. 

However, at the base of the hills, the bedrock surface flattens and the overburden thickens. In these 

areas, upward gradients may occur, resulting in shallow bedrock groundwater discharge into the 

overburden. Near the Thames River, upward gradients exist, as is typical for groundwater in major stream 

valleys. Whether an upward or downward gradient develops depends on factors such as the bedrock 

configuration, depth of the overburden, permeability, distance to the river, and the tides. 

The Phase II Remedial Investigation (RI) report (B&R Environmental, March 1997) presented the following 

conclusions regarding tidal influences of groundwater discharge from NSB-NLON: (1) During low tide, the 

hydraulic gradient of the water table at NSB-NLON is towards the Thames River and will result in the 

highest discharge rate of groundwater to the river; (2) During high tide, the hydraulic gradient of the 

groundwater at NSB-NLON along the Thames River is reversed and flow occurs from the river to the site, 

temporarily halting the discharge of shallow groundwater from the base to the river; (3) The reversal in 

hydraulic gradient resulting from tidal influences occurs only near the river, generally within 300 feet, and 

does not seem to significantly alter groundwater flow in other areas of NSB-NLON. 
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Furthermore, based on the evaluation of the monthly water-level data, the following conclusions may be 

reached regarding seasonal influences on groundwater discharge from NSB-NLON: 

. During periods of limited recharge (i.e., summer and early fall), the hydraulic gradients along the 

bedrock highs (where there is limited overburden thickness) decrease and the groundwater 

discharge from these areas decreases. Conversely, during periods of significant recharge (late fall 

and spring), the hydraulic gradients in these areas and groundwater discharge increases. 

. Hydraulic gradients in the portions of the site where there is significant overburden (i.e., the valleys 

and floodplain) remain relatively constant (with the exception of tidal-related variations) throughout 

the year as does the groundwater discharge. 

1.2.9 Demography and Land Use 

This section provides general information regarding demographics. This information has been compiled 

from the Phase I RI report (Atlantic, August 1992). Several communities are located within 1 mile of 

NSB-NLON. According to the U.S. Bureau of the Census, three neighborhoods in the Town of Groton lie 

adjacent to or within NSB-NLON. The neighborhood boundaries are described as follows: 

. North West - The community is located adjacent to NSB-NLON on the east side of Route 12 from 

the Groton - Ledyard town line to Walker Hill Road on the south. The neighborhood extends west to 

the Ledyard Reservoir. 

. Pleasant Valley - The Pleasant Valley Neighborhood borders the south boundary of NSB-NLON. On 

the east it is bounded by Connecticut Route 12 and on the west by the Thames River. The southern 

boundary of Pleasant Valley is Grove Street and Walker Hill Road. 

. Naval Submarine Base - New London - NSB-NLON is considered a neighborhood in Groton 

although portions of it are located in Ledyard. The Gales Ferry section of Ledyard is also located 

adjacent to NSB-NLON to the north. 
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f-- According to the 1990 census report, the following is the population distribution: 

. Groton: population/median age of 45,144/25.5 yr (county subdivision) and 9,837/28.9 yr (city) , 

. NSB-NLON: population: 10,738 active military and 1,007 active civilian 

. Ledyard (county subdivision): population/median age of 14,913/31.8 yr 

1.2.10 General Ecolow 

The New ,London/Groton area lies in the Central Hardwoods zone that covers a large portion of the 

northeastern United States. Virgin forests in this area have been replaced by second or third growth 

stands as a result of development. Many wetland areas have been filled to support development. 

Although the Thames River has been dredged and its banks have been stabilized, the course of the river 

is unchanged, and the river still supports a variety of indigenous species of flora and fauna. 

1.2.10.1 Terrestrial Habitats 

The following description of the NSB-NLON terrestrial habitats was derived primarily from the initial 

Assessment Study of Naval Submarine Base, New London, Connecticut, (NEESA, March 1983). 

Both upland and wetland vegetation are found at NSB-NLON. The climate favors hardwoods over 

softwoods, although coniferous trees may be prevalent in areas of poor soil where competition from 

hardwood species is less intense. 

Typical of most municipal areas in Connecticut, oak/beech/red maple forests dominate the upland 

vegetation in this area. These hardwoods, or deciduous trees, comprise most of the total vegetative 

cover, with oak being the dominant species. The softwoods, or evergreens, account for less than 10 

percent of the forest types. White pine, cedar, and hemlock are the major trees in this category. 

Excluding ornamental plantings, evergreens usually occur in nature in concentrated clusters or stands. 

Both the Pine Swamp and the Great Cedar Swamp in Ledyard are excellent examples of this condition. 

However, a deciduous tree (red maple) usually dominates along with the evergreens in wet areas. 

,-. 

Although mature hardwoods and softwoods exist in the area, nearly 70 percent of the total woodland is 

occupied by immature trees as a result of the extensive logging and clearing that took place in the last 

century and into the present one. Some common understory plants of wooded areas are dogwood, 

cherry, tupelo, sassafras and other tree saplings, catbriar, and grape vine. Poison ivy is also common. 

Bittersweet, barberry, goldenrod, green briar, catbriar, sumac, hawthorne, grasses, and wildflowers 

flourish in open areas and old pasture land. 

019715/P 1-15 CT0 0267 



REVISION 1 
MARCH 1998 

The land within and surrounding NSB-NLON provides habitat for various terrestrial fauna. Common 

mammals include the eastern grey squirrel, raccoon, white-tailed deer, opossum, eastern cottontail, and 

woodchuck. Although these species are typically found in hardwood forests and old field habitats, they 

overlap into the other areas. Common amphibians found in this part of eastern Connecticut include the 

American toad, bullfrog, leopard frog, dusky salamander, and red-backed salamander. Reptiles common 

to the area include the water snake, garter snake, hognose snake, painted turtle, and spotted turtle. 

The avian fauna of the NSB-NLON consists of a variety of species that may be permanently residential, 

migratory, or seasonal. Winter birds often found around home feeders include the tufted titmouse, 

nuthatch, and cardinal. Summer birds of residential areas are the blue jay, robin, chickadee, and house 

sparrow. Summer birds common to more natural and open areas are the mourning dove, common crow, 

eastern kingbird, and sparrow hawk. Over 20 species of birds can be found breeding in the upland forests 

and fields. The most commonly found breeding species are the bobwhite quail, yellow shafted flicker, 

towhee, and brown thrasher. 

1.2.10.2 Aquatic Habitats 

Both freshwater and estuarine aquatic habitats exist at NSB-NLON. Freshwater streams, ponds, lakes, 

and wetlands exist at NSB-NLON. The Thames River, a tidal estuary, borders NSB-NLON on the west. 

The following sections describe the aquatic habitats in each type of water body. 

Two lakes, North Lake and Rock Lake, are maintained at NSB-NLON for recreational and aesthetic 

purposes. North Lake is an artificial (man-made) lake, while Rock Lake is a natural lake. The other 

freshwater systems naturally occurring within NSB-NLON are in Area A, and they are restricted to shallow 

waters associated with the wetlands and the ephemeral streams that drain them. 

Offbase, the main nearby estuarine body is the Thames River. Several studies on the plankton (using 

chlorophylla as surrogate), marine algae, benthic invertebrates, shellfish, finfish, and birds have been 

conducted; the results of which are summarized in the Phase II RI report (B&R Environmental, March 

1997). 

1.2.10.3 Endangered Species 

Six Federal or State Endangered, Threatened or Special Concerns species have been sighted in the 

NSB-NLON area (CTDEP, 1994). The state threatened species are the Atlantic Sturgeon, Golden 
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Alexanders, and Seaside Crowfoot. The state special concern species are the Creeping Bush-clover, 

Crooked-stem Aster, and Carex crawfordii. 

Most of NSB-NLON, including the DRMO site, does not provide critical habitat for these endangered 

species. However, the Thames River, which borders the DRMO site, is a potential habitat for these 

species, especially the state threatened Atlantic Sturgeon. 

1.3 DRMO BACKGROUND 

This section provides a site-specific summary of the information available on the DRMO. Section 1.3.1 

provides a brief description of the site; Section 1.3.2 discusses its physical features; and Section 1.3.3 

discusses the previous investigations conducted. 

1.3.1 DRMO Description 

The DRMO is located adjacent to the Thames River in the northwestern section of NSB-NLON (Figure l-2). 

Currently, the DRMO is used as a storage and collection facility for items such as computers, file cabinets, 

and other office equipment to be sold during auctions and sales held periodically during the year. 

From 1950 to 1969 the DRMO was used as a landfill and waste burning area. Non-salvageable waste items 

including construction materials and combustible scrap were burned along the Thames River shoreline, and 

the residue was pushed to the shoreline and partially covered. 

At various times, metal and wood products have been stored over most of the site. 

Building 491, located in the northern, unpaved portion of the site was used to store miscellaneous items 

including batteries. Metal scrap bailing operations are performed adjacent to Building 491 on a gravel 

surface. Building 491 formerly housed a battery acid handling facility. 

Buildings 355 and Building 479 are located in the southern, paved, portion of the site and are primarily used 

for storage. A large scrap yard is located north of Building 479. 

Submarine batteries were previously stored in the southeast portion of the site adjacent to the railroad tracks. 

No evidence of leaks were observed. 
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1.3.2 DRMO Characteristics 

This section presents a summary of site characteristics for the DRMO based on information generated 

during the Phase I and Phase II Rls. This section discusses topography, surface water, soils, geology, 

and ecology features present at the DRMO. 

1.3.2.‘l Topography and Surface Features 

The DRMO topography is illustrated in Figure l-3. An exposed, bedrock highpoint, located to the east of the 

DRMO, slopes steeply to the west towards the site. The ground surface within the DRMO site boundaries 

gently slopes westward from an elevation of 8 feet msl along the eastern boundary of the site to 4 feet msl at 

the Thames River. The land is relatively flat, low lying and prone to flooding by the Thames River. 

A cap was installed during a Time-Critical Removal Action (see Section 1.3.3.4) and this area, as well as the 

remaining portion of the DRMO, was upgraded via placement of an asphalt layer. Buildings 479, 355 and 

491 are located within the paved area. 

1.3.2.2 Surface Water Features 

All surface runoff from the site flows to the Thames River which is located along the western edge of the 

DRMO. Two storm sewer systems located along the southern boundary of the site transfer runoff from the 

eastern side of the Providence and Worcester Railroad to the Thames River (Atlantic, August 1992). 

I .3.2.3 Soil Characteristics 

The SCS Soils Map (SCS, 1983) classifies the soil at the DRMO as Udorthents-Urban land complex. This 

classification is defined as being excessively drained to moderately drained soil that has been disturbed by 

cutting and filling. 

To the north of the site, the soil is classified as the Hinkley Loam. This soil is found on stream terraces and 

outwash plains and consists of a dark, gravely sand loam. Native materials at the DRMO were most likely of 

this type. 

Northwest and upslope of the site, along the exposed bedrock highpoint, the soil is classified as Hollis- 

Charlton-Rock complex. This classification is defined as being stones and boulders intermingled with a dark, 

fine, sandy loam. Bedrock outcrops are prevalent. 
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1.3.2.4 Geology 

Geologic conditions underlying the DRMO consist of a westward-thickening wedge of overburden materials 

(fill and natural deposits) overlying fractured metamorphic bedrock. The upper layer of fill material is between 

2 and 20 feet thick. The fill consists primarily of sand and gravel but also contains metal and wood. The fill 

is thickest along the Thames River (6MW2D, 6TB10, 6Tl312, 6TB16, 6TB17, and 6TB19) and thinnest at 

6TB13 and 6TB15. There was no evidence of fill at 6MW7S (southeast corner of site) or the 6MW6 and 

6MW5 well clusters (offsite). 

In most cases, the fill is underlain by clayey silt, which thickens from 2 feet along the eastern portion of the 

DRMO to a maximum observed thickness of 46 feet along the Thames River. The silt layer is underlain by 

sand and gravel, except at 6MW2D where the silt lies directly on bedrock. Upslope of the DRMO at the 

6MW.5 and 6MW6 well clusters, the clayey silt is missing, and 20 feet of sand and gravel rest on bedrock. 

The coarse-grained natural overburden materials are generally mapped as terrace deposits along the 

Thames River (USGS, 1960). These terrace deposits are stratified drift of former glacial meltwater streams. 

At the DRMO, the coarse-grained terrace deposits are overlain by the clayey silt, which are finer-grained river 

bottom sediments. 

Bedrock in the northern portion of the DRMO has been mapped as the Granite Gneiss. Bedrock in the 

southern portion of the DRMO has been mapped as the Mamacoke Formation (USGS, 1967). These 

mapped formations were detected during drilling: the Granite Gneiss was encountered at 6MW5D and the 

Mamacoke Formation was encountered at 6MW6D. The Westerly Granite has been mapped along the 

eastern portion of the site, but it was not detected during drilling (Phase I RI). The bedrock at the DRMO 

slopes westward toward the Thames River. The slope of the bedrock surface across the DRMO is 

approximately 25 percent. 

1.3.2.5 Hydrogeology 

Groundwater is present within the overburden and bedrock underlying the DRMO. The water table is 

generally encountered within the fill materials at the site (between 2.5 and 10.5 feet below ground surface), 

with the underlying clayey silt and terrace deposits under saturated conditions. Based on the expected 

relative permeability of these three units (the coarse-grained fill and terrace deposits are expected to be 

significantly more permeable than the intervening clayey silt layer), the three deposits are considered to be 

separate hydrostratigraphic units. The clayey silt may function as an aquitard relative to the overlying and 

underlying coarser grained units. 
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Groundwater flow is generally from east to west, following topographic and bedrock surface slope to the 

Thames River. The Thames River is tidally influenced with a mean tidal range at NSB-NLON of 2.2 feet, 

which creates reversals in groundwater flow directions and causes water levels to fluctuate. Based on a tidal 

study conducted as part of an Action Memorandum for Building 31 at the Lower Base (Halliburton NUS, 

May 1993) it was established that tidal influence created groundwater level fluctuations of up to 1.19 feet in 

monitoring wells located approximately 100 feet from the river. Accordingly, due to the proximity of the site to 

the river, and the demonstrated influence of tides on groundwater levels near the river, it is expected that tidal 

fluctuations of the river locally affect groundwater levels, at least in the western portion of the DRMO. 

During low tide, the hydraulic gradient of the groundwater table at NSB-NLON is towards the Thames River 

and will result in the highest discharge rate of groundwater to the river. During high tide, the hydraulic 

gradient of the groundwater is reversed and flow occurs from the river to the site, temporarily halting the 

discharge of groundwater from the base to the river (B&R Environmental, March 1997). 

No clear patterns for vertical groundwater flow are evident from the water level data. At well cluster 

6MW2S/2D, an upward flow gradient was observed between the fill and terrace deposits during two of the 

three comprehensive water level measuring rounds. At cluster 6MW3S/3D, a downward gradient was 

observed between the fill and terrace deposits during two of the three measurement rounds. At cluster 

6MW5S/5D, an upward gradient was observed between the bedrock and terrace deposits during two of three 

measurement rounds, while at cluster 6MW6S/6D, a downward gradient between the fill and bedrock was 

observed during all three water level rounds. Vertical gradients are expected to fluctuate significantly near 

the river, due to tidal fluctuations and the resulting impacts on groundwater levels. Shallow overburden 

groundwater levels are expected to vary in response to the tides, more than deeper groundwater, due to a 

more direct hydraulic connection between the shallow overburden and river in comparison to deeper 

groundwater flow zones. 

_ 

Since the underlying clayey silt layer likely acts to minimize groundwater impacts from the DRMO to the deep 

river bottom and alluvial deposits, the groundwater flux from the DRMO to the river was calculated from the 

fill only. The average hydraulic conductivity of the fill materials was calculated by taking the geometric mean 

of DRMO-specific hydraulic conductivities (both Phase I RI and Phase II RI) for two wells completed within 

the fill materials. Hydraulic conductivities from Phase I RI well 6MW2S (70 ft/day) and from Phase II RI well 

6MW7S (1.9 ft/day), were used for this calculation. The average hydraulic conductivity calculated for the fill 

material is 11.5 feet/day. Using Darcy’s equation, the associated hydraulic discharge rate was calculated to 

be 1,666 cubic feet/day The actual discharge rate is likely to be substantially lower than this calculated rate, 
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/- as tidal effects were not considered. During periods of high tide, groundwater discharge to the river is 

expected to be halted as gradients reverse and the river recharges the groundwater. 

1.3.2.6 Ecological Habitat 

The DRMO site is located in the northwestern section of NSB-NLON, adjacent to the Thames River. In the 

past, the southern half of the DRMO was covered with asphalt, most of which was deteriorated, while the 

northern portion was unpaved and had a gravel surface. The site was subsequently remediated in 1995, and 

a cap was placed over a majority of the central and northern portions of the site (OHM, September 1995). 

Bituminous concrete pavement was then placed over the entire area of the composite cap. This section of 

the NSB-NLON is very well-developed and is characterized by high human activity. Because of these 

conditions, the DRMO provides poor habitat for wildlife and, as previously mentioned does not constitute a 

critical habitat for any endangered species. 

1.3.3 DRMO Investigations 

The following sections summarize the previous investigative activities performed at the DRMO. 

1.3.3.1 Phase I Remedial Investigation 

The Phase i RI at this site included test borings and monitoring well installation, as well as soil, surface 

water, and groundwater sampling. Twelve shallow subsurface (less than 2 feet deep) soil samples plus 

one field duplicate and 12 subsurface (greater than 2 feet deep) soil samples plus one field duplicate were 

collected from seven test borings and five monitoring well borings. Four surface soil samples (two 

composite and two grab samples) plus one field duplicate were collected and analyzed. Six groundwater 

samples plus one field duplicate were collected from five shallow wells and one deep well. Additionally, 

one surface water sample was collected from the Thames River at the north end of this site (B&R 

Environmental, March 1997). The soil samples were analyzed for Target Compound List (TCL) Volatile 

Organic Compounds (VOCs), Semi Volatile Organic Compounds (SVOCs), pesticides and Poly 

Chlorinated Byphenyls (PCBs); Target Analyte List (TAL) metals; and Toxicity Characteristics Leaching 

Procedure (TCLP) metals. The groundwater and surface water samples were analyzed for TCL VOCs, 

SVOCs, pesticides and PCBs; TAL metals; and radiological analyses. Sample locations are shown on 

Figure l-3. 
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1 n3.3.2 Draft Focused Feasibility Study Field Investigation 

A field investigation in support of the Draft Focused Feasibility Study (FFS) was performed at the DRMO 

site in October 1993 to better define the extent of soil contamination. Split-spoon samples were collected 

from 17 borings. Refer to Figure l-3 for sample locations. One or more samples were collected from each 

boring based on visual evidence of contamination, field-measured organic vapor readings, and field- 

measured lead contamination (using X-Ray Fluorescence). Twelve surface (less than 2 feet deep) soil 

samples and twelve subsurface (greater than 2 feet deep) soil samples were collected. One surface and 

two subsurface field duplicates were also collected. The samples were analyzed for TCL VOCs, SVOCs, 

pesticides and PCBs; TAL metals; dioxins; and TCLP VOCs, SVOCs, pesticides, PCBs and metals. One 

of the borings was completed as a monitoring well (B&R Environmental, March 1997). 

1.3.3.3 Phase II Remedial Investigation 

Five new groundwater monitoring wells (two shallow and three deep) were installed and sampled during 

the Phase II RI. Additionally, four previously installed shallow wells were sampled. Two rounds of 

groundwater sampling were completed and ten samples (including one field duplicate sample) were 

collected during each sampling round. Three subsurface soil samples were collected during the 

installation of three of the new wells. The soil samples were analyzed for TCL VOCs, TCL SVOCs, TCL 

pesticides, TCL PCBs and TAL metals and the groundwater samples were analyzed for TCL VOCs, TCL 

SVOCs, and TAL metals (B&R Environmental, March 1997). Sample locations are shown on Figure l-3. 

1.3.3.4 Time-Critical Removal Action 

OHM Remediation Services completed a Time-Critical Removal Action at the DRMO in January 1995 (OHM, 

September 1995). In the removal action, soils containing concentrations of lead, PAHs, and PCBs in excess 

of the preliminary remediation goals (PRGs) were excavated and removed from the northern half of the 

DRMO (Figure l-4). Excavation extended to a maximum depth of approximately 3 feet below the ground 

surface or to the water table. The PRGs used for soil screening of lead, PCBs, and carcinogenic PAHs were 

500 mg/kg, 10 mg/kg, and 100 mg/kg, respectively. Approximately 4,700 tons of soil were excavated and 

transported to a RCRA landfill located in Grand View, Idaho. Residual contamination above the PRGs 

remained in the soil after excavation was completed due to the excavation being limited to 3 feet by the 

shallow water table and exceedances of the allotted time for the project (B&R Environmental, March 1997). 

Additionally, a steel-walled, spent-acid-storage tank was excavated, cut into manageable pieces, and 

disposed offsite with the contaminated soil. 
c. 
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The excavated area was backfilled with clean borrow material from an offsite location. A cap consisting of a 

woven geotextile liner, a geosynthetic clay liner, and a nonwoven geotextile liner was installed. 

Approximately 12 inches of crushed stone and 3 inches of asphalt were placed over the clay/geotextile cover. 

This cap does not meet RCRA Title C requirements. The remaining (paved) portion of the DRMO was also 

upgraded via placement of an asphalt layer. 

1.4 SUMMARY OF REMEDIAL INVESTIGATION RESULTS 

This section provides a site-specific summary of the information available from the RI on the DRMO. 

Section 1.4.1 discusses the nature and extent of contamination; Section 1.4.2 presents a summary of the 

human health risk assessment; Section 1.4.3 presents a summary of the ecological risk assessment; and 

Section 1.4.4 presents conclusions based on the information presented in Sections 1.4.1 through 1.4.3. 

1.4.1 Nature and Extent 

This section contains a discussion of the nature and extent of soil and groundwater contamination at the 

DRMO site. Samples were collected at the DRMO during both Phases I and II Rls, as well as during the FFS 

and the Time-Critical Removal Action. 

1.4.1 .I DRMO Soil 

The soil analytical data are summarized in Table I-1. Since soils excavated during the Time-Critical 

Removal Action are no longer present at the site, they are not included in Table l-l and are also excluded 

from the following discussion of the nature and extent of contamination at the site. The sample locations are 

shown on Figures l-3 and I-4. 

Several VOCs, including carbon disulfide, vinyl chloride, monocyclic aromatics, ketones, and several 

halogenated aliphatics, were detected in the surface and subsurface soils at this site. Most VOCs were 

detected infrequently (in from one to seven of 73 total samples) and at relatively low concentrations (less 

than 20 pg/kg); however, there were some samples collected which contained elevated levels of VOCs. The 

subsurface sample from boring 6TB4 in the central portion of the site (6 to 8 feet deep) contained the 

following halogenated aliphatics, 1 ,I ,2,2-tetrachloroethane (6,400 pg/kg), 1 ,I ,Ztrichloroethane (590 pg/kg), 

1,2-dichloroethane (1,900 ug/kg), 1,2-dichloroethene (16,000 pg/kg), tetrachloroethene (210 pg/kg), 

trichloroethene (7,100 pg/kg), and vinyl chloride (1,300 pg/kg). These compounds and their degradation 

products are typically used in degreasing operations. Their occurrence at such concentrations was limited to 

the sample collected from 6TB4. Xylenes (340 pg/kg) and acetone (350 pglkg) were also detected in sample 
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DRMO FS 
SUMMARY OF SOIL ANALTYICAL RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 5 

Surface Soils (~2 Feet) (1) Subsurface Soils (~2 Feet) (2) 
Analyte Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

VOLATILE ORGANICS (uglkg) 
1,1,2,2-Tetrachloroethane l/56 1.78 DRMO-35 l/l7 6400 6TB4 
1,1,2-Trichloroethane O/56 ND (3) l/17 590 6TB4 
1,l -Dichloroethane 3156 1.38625 DRMO-35 o/17 ND 
1.1 -Dic~lnmnthene nl!ili ND II17 13 6Tl34 

Il.2-Dichloroethane I 2156 I 1.25-6.68 I DRMO-40 2117 79-1900 6TB4 
..-. --_. .-. .- \‘- --., I _. ND 2117 2-16000 6TB4 
nrw! I 7/56 2.35-14.4 DRMO-40 o/17 - ND 

3.03 DRMO-42 o/17 ND 
5100 6TB17 

1,2-Dichlnrmthane ftntal1 I 
2-ButanL..- 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Carbon disulfide 
Chloroethane 
1 Chloroform I O/56 1 

o/14 I - I 
..-- 
II56 
I/56 1.21 DRMO-42 l/17 

30156 1.87-1630 DRMO-72 2117 78-350 6TB4 
2156 1.13-6.41 DRMO-40 l/17 7 6TB4 
4156 l-5.37 DRMO-60 3117 2-48 6TB4 
II56 1.55 DRMO-35 0117 - ND 

I ND 1 l/l7 I 14 6TB4 
I 3156 1.22-9.07 1 ~-~RModfi 1 1117 I 6TB4 

SEMIVOLATILE ORGANICS (uglkg) 
1,2,4-Trichlorobenzene 2156 
1,3-Dichlorobenzene II56 

4820-4940 DRMO-63 0116 ND 
1060 DRMO-35 O/16 ND 



TABLE l-l 

DRMO FS 
SUMMARY OF SOIL ANALTYICAL RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 5 

Analyte 

2-Methylnaphthalene 
4-Methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 

Surface Soils (~2 Feet) (1) Subsurface Soils (~2 Feet) (2) 
Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum 
Detection Detection Detection Detection 

O/56 48.7-8360 ORMO-67 4116 4244000 6TBl7 
l/56 209 DRMO-54 l/l6 790 6TB4 
6156 286-l 3700 DRMO-45 3116 49-52000 6TBl7 
1 II56 39-5600 DRMO-45 l/l6 89 6MW2 
30156 39-29300 DRMO-45 5116 3741000 6TBl7 

I 

Benzo(a)anthracene 36156 100-43700 DRMO-45 9116 72-50000 6TBl7 
Benzo(a)pyrene 31156 188-40600 DRMO-45 6116 74-31000 6TBl7 
Benzo(b)fluoranthene 36156 150-78600 ORMO-45 10116 24-39000 6TBl7 
Benzo(g,h,i)perylene 22156 62.4-l 1000 DRMO-43 4115 370-9400 6TBl7 
Benzo(k)fluoranthene 28156 47-l 9400 DRMO-43 7115 20-25000 6TBl7 

. Benzoic acid 219 . 9300-I 2000 I 6SS3 . 2/10 . 32-220 . 6MW7S I 
Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Carbazole 

I 

37156 179-I 2500 DRMO-45 2116 120-7700 6MW4 
l/56 423 DRMO-52 0116 ND 
9147 46-l 4200 DRMO-45 l/8 26000 6TBl7 

Chrysene 37156 93-47100 DRMO-45 1 l/16 100-43000 6TBl7 
Dibenzo(a,h)anthracene 1156 1160 DRMO-37 l/l5 130 6MW2 
IXhenznfuran 6/56 82-14300 DRMO-45 l/l6 46000 6TBl7 

DRMO-45 11116 36-l 00000 6TBl7 
-.--..--.-.-.. 
Fluoranthene 
Fluorene . .--.--.- 

Indeno(l,2,3-cd)pyrene 
Naphthalene 
Phenanthrene 
Pvrene 

_ _-- 
I000 I 6TBl7 I 

-. -- 
42156 

ii-951 . .--- 
00 

I 9/56 -. _ _ 214-I 9200 DRMO-45 3116 66% - _ _ 

! 22156 60.3-9290 DRMO-43 4115 26-9800 6TBl7 
6156 228-23700 DRMO-45 2116 650087000 6TBl7 
34156 55-96900 DRMO-45 9/l 6 79-160000 6TBl7 
44156 140-I 74000 DRMO-45 12116 47-89000 6TBl7 

I ~- 

i’;STICIU 
I I I I I 4 

IESIPCBs (uglkg) 
4,4’-DDD I I 3156 I I 9.3-227 I DRMO-74 i 0117 I ND I I I 
4.4’-DDE I 3156 1 10.5-35.9 1 DRMO-74 1 l/l7 I 4.1 I 6TB9 I 

.,. ,c 

.* 
. . 
./. 
.+ 
. . 
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Analyte 
Surface Soils (<2 Feet) (1) Subsurface Soils (~2 Feet) (2) 

Frequency 1 Concentration1 Location of Frequency 1 Concentration 1 Location of 

I of I Range 1 Maximum I of I Range I Maximum I 

4,4’-DDT 
Aroclor-1254 
Aroclor-1260 

Detection _ 
7156 

36156 
33156 

1.42-63.4 
75-22400 
120-29100 

Detection Detection 
DRMO-74 o/17 
DRMO-72 3117 
DRMO-35 6117 

72-440 
110-12000 

Detection 
ND 

6TB20 
6TB2 

Delta-BHC 
Dieldrin 
Endosulfan II 

l/56 5.09 DRMO-77 I 0117 I - I ND I 
II56 4.68 DRI MO-77 1 O/l7 I 
2156 2.24-25.4 DRMO-74 

Endosulfan sulfate 2156 1 28.9-37.9 I c 
Endrin 2156 1 10.6-12. 

DIOXINS (uglkg) 
1,2,3,4,6,7,8-HpCDD 
OCDD 

I I I NA (4) I l/l I 0.67 I 6TB20 
NA l/l 3.07 6TB20 1 

I-- 

INORGANICS (mglkg) 
Aluminum 
IAntimonv 

* Arsenic 
IBarium 
IBervllium 

I I I I 

I 56156 1 2430-18900 1 DRMO-46 17/17 4880-12100 6TBl6 
1 

I 35145 1 0.0249-134 I DI RMO-63 317 4.1-7 6MW3D 
I 55156 1 0.31-16.4 1 DRMO-75 17/17 1.1-7.5 6MWl 
I 56156 1 17.9-934 1 DI RMO-40 17/17 28-212 6TBl7 

RMO-36 14117 0.22-16.8 6TBl7 I 56/56 I 0.119-24.9 I DI 
I Boron 
ICadmium 

I l/5 I 2.9 I 6TBll I 
I 54156 I 0.175-1: 

ICalcium I 56156 I 500-163 
IChromium I 56156 I 4.42-12’ 
Cobalt I 54156 1 1.69-17 

419 1 6TR17 _.-.. I 
6MW4 I 26 DRMO-40 12/17 0.45-6.4 _ . . _ 

00 DRMO-48 17117 981-21400 6TBl7 
10 DRMO-63 15117 6.2-l 39 6MW4 
‘9 DRMO-48 16/17 3.5-l 30 6TBl7 
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TABLE l-l 
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SUMMARY OF SOIL ANALTYICAL RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 5 

Analyte 
Surface Soils (<2 Feet) (1) Subsurface Soils (~2 Feet) (2) 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

Comer 
1 lhtection I I Detection I Detection I 
I 56156 1 6.37-8730 1 DRN 

----__ -- -------_ ---------- 

--rl--- I --.-_ I -.-. -- -- -. . ..10-49 17117 10.6-4980 6TB17 1 
Cyanide 27156 0.0254-7.68 DRMO-69 l/l4 0.15 
Iron 56156 3590-I 03000 DRMO-48 17/17 6480-65800 6TBl7 
Lead 56156 2.9-5980 DRMO-77 17/17 2.3-2140 6TBl7 I 
Magnesium 56156 1080-7190 6SS3 17117 1820-6670 6TBl6 
Manganese 56156 56.7-1260 DRMO-40 17117 126-673 6TBl7 
Mercurv 55156 0.0033-20.7 DRMO-46 9/l 5 0.12-0.78 6TB20 

i Nickel 56156 3.43-1250 DRMO-48 17117 6.5-374 6TBl7 
. -----.-... 56156 608-6520 6SS3 17/17 1050-6280 6MW7S 
Selenium 17156 0.112-0.773 DRMO-40 2117 l-5.3 6TBl7 
Silver 33156 0.021-24.3 DRMO-63 O/l 7 ND 
Sodium 53/56 41.2-4220 DRMO-78 16/17 117-5860 6TB4 
Thallium 15156 0.0145-0.64 6TB23 0117 ND 
Vanadium 56156 6.26-368 DRMO-52 17117 9-63.8 6MW4 
Zinc 56/56 12.5-28300 6TB2 17117 25.6-14900 6TBl7 
TCLP (mg/L) 
Barium (lOO.O/lO) (5) 
Cadmium (1 .O/O.OS) 
Chromium (5.0/0.5) 
Lead (5.010.15) 
Mercury (0.210.02) 
-;elenium (1 .O/O.S) 
Silver (5.OiO.36) 
1,2-Dichloroethane (0.51na) (6 

IO/IO 0.18-1.4 6MW4 919 0.073-I .3 6MW4 
6110 0.01 l-O.25 6MW4 319 0.019-0.087 6MW4 
6/l 0 0.008-0.11 6TB2 419 0.0077-0.11 6MWSS 
6/10 0.11-6.2 6SS3 319 0.2-0.87 6MW4 
l/IO 0.0077 6MW2 019 ND 
l/IO 0.1 6MW5S l/9 0.1 6MWl 
s/10 0.0082-0.012 6TBl 219 0.01-0.029 6MW5S 
011 ND l/l 0.028 6TB20 

“,. - 
_ -. 
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TABLE l-l 

DRMO FS 
SUMMARY OF SOIL ANALTYICAL RESULTS 

NSB-NLON, GROTQN, CONNECTICUT 
PAGE 5 OF 5 

Analyte 
Surface Soils (~2 Feet) (1) ~ Subsurface Soils (~2 Feet) (2) 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

Detection Detection Detection Detection 
MISCELLANEOUS PARAMETERS 
Ash (%) I NA 212 81.4-85.8 6TBl6 
Cation ex. capacity (meq/lOOg 1’ NA 212 9.3-21 6TBl6 
PR NA 212 7.69-7.76 6TB20 
Specific gravity (glcm3) NA 212 2.1-2.2 6TB20 
Total organic carbon (mg/kg) - NA 313 600-8400 6TB20 

E 

2 
0 

& -4 

NOTES: 
1 Includes samples 6MWl (O-2) 6MW2 (O-2) 6TB8 (O-2) (field duplicate of 6MW2 (O-2)), 6MW4 (O-2) 6MWSS (O-2) 6SS3,6 

duplicate of 6SS3). 6SS4,6TBl (O-2) 6TB2 (O-2) 6TB3 (O-2) 6TB8 (O-l), 6TBll (-02) 6TBl2 (O-2) 6TB20 (O-l), 6TB23 (O-l), 
16144-32, 16144-35 through -55 (1614441 is a field duplicate of 16144-40) 16144-56, 16144-DUP (field duplicate of 16144-60, 
through -82) 17144-64 is a field duplicate of 16144-63, 1614462 is a field duplicate of 16144-74). Maximum concentrations are use 
for the evaluation of field duplicates and are counted as one sample. Excavated samples are not included in the summary. 
Surface soil samples were collected during the Phase I RI (September to November 1990) the FFS (October 1993) and the 
Time Critical Removal Action (November to December 1994). 

2 Includes samples 6MWl (4-6) 6MW6 (4-6) (field duplicate of 6MWl (4-6)) 6MW2 (2-4), 6MW20-0406, 6MW30-0406, 6M 
6MWSS (O-IO), 6MW7S-0709, 6TBl (2-4) 6TB2 (2-4) 6TB3 (6-Q 6TB4 (6-8) 6TB8 (4-6) 6TB9 (2-4) 6TBlO (4-6) 6TBl6 (16-18) 
6TBl6 (O-IO), 6TBl7 (10-12) 6TB37 (10-12) (field duplicate of 6TBl7 (10-12)) and 6TB20 (4-6). Maximum concentrations are used 
for evaluation of field duplicates and are counted as one sample. Excavated samples are not included in the summary. 
Subsurface soil samples were collected during te Phase I RI (September to October 1990) FFS (Olctober 1993) and Phase 

3 Not Detected. 
4 Not Analyzed. 
5 Values in parentheses represent Federal Toxicity Characteristic Regulatory Level (58 FR 46049)Xonnecticut Clean-Up Standard 

Pollutant Mobility Criteria for GB waters. 
6 NA - Not Applicable. 
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6TB4, and xylenes (5,400 ug/kg) and 4-methyl-2-pentanone (5,100 us/kg) were detected in sample 6TB17 

(70 to 12 feet deep), located near the Thames River. 

Several SVOCs, including 4-methylphenol, benzoic acid, carbazole, chlorinated benzene& phthalates, and 

Polycyclic Aromatic Hydrocarbons (PAHs) were detected in DRMO soils. PAHs were the most prevalent 

class of chemicals observed in the soil at this site. Soil samples collected throughout the site contained 

PAHs. PAHs detected most frequently (e.g., pyrene, fluoranthene, chrysene, benzo(b)fluoranthene, 

benzo(a)pyrene) are relatively insoluble. Soluble PAHs (e.g., naphthalene, 2-methylnaphthalene, 

dibenzofuran, acenaphthalene) were also detected but were much less prevalent The presence of PAHs 

may be attributable to the emplacement of contaminated material during filling activities that occurred prior to 

construction of the DRMO, or it could be related to releases of oily materials. The higher concentrations 

generally occurred in the soils surrounding the area excavated during the Time-Critical Removal Action 

discussed in Section 1.3.3.4. Maximum concentrations of most PAHs in surface soils were found in the 

sample collected during the Time-Critical Removal Action from location 45, collected along the excavation 

sidewalls approximately 100 feet north of Building 479 in the central portion of the site. Maximum 

concentrations of most PAHs in subsurface soils were found in a soil sample from boring 6TBl7, located 

approximately 60 feet further north and 50 feet east of the Thames River. 

Several pesticides and PCBs (Aroclor-1254 and Aroclor-1260) were also detected in soil samples collected 

at the DRMO site. PesticidesIPCBs were detected more frequently and at higher concentrations in surface 

soils than in subsurface soils. For example, 4,4’-DDE, endrin, endrin aldehyde, and gamma-chlordane were 

the only pesticides detected in subsurface soils; they were each detected in from one to three of 17 

subsurface samples at concentrations less than 6 mg/kg. The two Aroclors were detected in subsurface 

soils (C,, = 12,000 pg/kg Aroclor-1260) and surface soils (C,, = 29,100 pg/kg Aroclor-1260) at higher 

concentrations than the pesticides in surface soils. 

A majority of the maximum concentrations of pesticides in the surface soil samples were found in samples 

from locations 74 and 77, collected during the Time-Critical Removal Action near the eastern border in the 

central portion of the site. Although several pesticides were detected in the surface soils, concentrations of 

pesticides were low relative to PCB concentrations. Wrth the exception of 4,4’-DDD (227 uglkg) in the IRA 

sample from location 74, all pesticide concentrations were less than 65 pglkg. Concentrations of Aroclor- 

1254 and Aroclor-1260, however, ranged up to 22,400 ug/kg and 29,100 us/kg, respectively, in the surface 

soil samples. Concentrations of PCBs were generally highest in the soils surrounding the excavation area. 
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The subsurface sample collected from boring 6TB20 at a depth of 4 to 6 feet was the only sample analyzed 

for dioxins which was not excavated during the Time-Critical Removal Action. OCDD (3.07 pg/kg) and 

1,2,3,4,6,7,8-HpCDD (0.67 us/kg) were detected in this sample. 

Concentrations of metals were generally higher in surface soils than in subsurface soils. Maximum 

concentrations of all metals detected in surface and subsurface samples exceeded NSB-NLON background 

with the exceptions of boron (in surface soils) and aluminum (in subsurface soils). Maximum concentrations 

of copper, lead, sodium, and zinc in both surface and subsurface soils, and of mercury and nickel in surface 

soils only, exceeded NSB-NLON background levels by more than two orders of magnitude. Maximum 

concentrations of metals in surface soils were found in various soil samples collected in the northern half of 

the DRMO site. A majority of the maximum concentrations of metals in subsurface samples were found in 

the sample collected at a depth of 10 to 12 feet from boring 6T817, located approximately 50 feet east of the 

Thames River shoreline and 40 feet north of the originally paved portion of the site. Cyanide was also 

detected at concentrations less than 8 mg/kg in 27 of 56 surface soil samples and one subsurface soil 

sample (6TB20). 

Barium, cadmium, chromium, lead, mercury, selenium, and silver were detected in the TCLP analytical 

results of surface soil samples. With the exception of mercury, these same metals were detected in TCLP 

analytical results of subsurface soil samples. The volatile organic compound 1,2dichloroethane was also 

detected in the TCLP analysis of the subsurface soil sample from boring 6TB20. Maximum concentrations of 

all TCLP metals except silver in surface and subsurface samples exceeded Connecticut remediation 

standards for pollutant mobility for GA/GAA waters. The maximum concentration of lead in surface soils 

exceeded the associated Federal Toxicity Characteristic regulatory level (Table l-l). All other inorganic 

concentrations are below Federal Toxicity Characteristic regulatory levels. 

1.4.1.2 DRMO Pavement 

Two pavement samples were collected in the scrap yard of the DRMO. Aroclor-1248, Aroclor-1254, and 

Aroclor-1260 were detected in both samples at concentrations ranging from 171 ug/kg to 388 pg/kg. 

Maximum concentrationsof all three Aroclors were found in the pavement sample from boring 19. Lead was 

also detected in both samples at concentrations of 10.6 mglkg and 25.0 mg/kg from borings 19 and 20, 

respectively. 
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r”“i 1.4.1.3 DRMO Groundwater 

The analytical results for groundwater samples collected during the Phase I RI and Rounds 1 and 2 of the 

Phase II RI are summarized in Tables l-2 through 1-Q. 

Limited organic contamination was noted in these samples. Trichloroethene, 1 ,ldichloroethane, and 1,2- 

dichloroethene (total) were detected in from one to three shallow Phase I RI samples at concentrations of 

8 pg/L or less. Maximum concentrations were all found in the sample from well 6MW4S, located in the center 

of the scrap yard. These same chemicals were detected, each in one shallow well sample, at concentrations 

of 3 ug/L or less during Round 1 of the Phase II RI. Carbon disulfide (3 pg/L) and 1,2dichloroethene (total) 

(2 ug/L) were also each detected in one deep well sample during Round 1. During Round 2 of the Phase II 

RI, 1,2dichloroethene (total), trichloroethene, and/or vinyl chloride were detected in the samples from two 

shallow wells (6GW3S and 6GW8S) at concentrations of 8 ug/L or less. Trichloroethene (2 pg/L) was 

detected in deep well sample 6GW6D. 

,-> 

Benzoic acid (21 ug/L) and bis(2-ethylhexyl)phthalate (10 ug/L) (detected in the sample from well 6MW5D, 

located north east (upgradient) of the DRMO site) were the only SVOCs detected during the Phase I RI. 

Several phthalate esters, benzoic acid, and 1,4-dichlorobenzene were detected in groundwater samples 

during Round 1 of the Phase II RI; each was detected in only one sample at a concentration of 5 pg/L or less. 

Two PAHs were also detected, each at 1 us/L, in the sample from deep well 6MW2D, located near the 

northwest corner of Building 355. Bis(2ethylhexyl)phthalate and phenol (0.7 @g/L and 3 ug/L, respectively, in 

sample 6GW6D) were the only semivolatiles detected in Round 2 Phase II RI samples. No pesticides or 

PCBs were detected in any of the groundwater samples collected from the DRMO. 

Maximum concentrations of most metals detected during the Phase I RI were found in the sample from 

shallow well 6MW4S, located in the center of the scrap yard. Since this well was later abandoned, no further 

data were available for well 6MW4S. Maximum concentrations of a majority of metals detected during the 

Phase II RI were found in samples from wells 6MW2S and 6MW2D, located near the northeast corner of 

Building 355. Concentrations of metals were generally higher in deep wells than in shallow wells. Notable 

concentrations of arsenic (C,, = 21 ug/L in 6GW2D), lead (C,, = 52.7 yg/L in 6GW2S), and manganese 

Gllax = 1,440 ug/L in 6GW2D) were detected in groundwater samples. 

Based on the levels of uncertainty reported with results (i.e., uncertainty levels are greater than results) for 

gross alpha in all samples for which gross alpha was analyzed, and for gross beta in samples 6MW2S and 

6MW3S, gross alpha and gross beta were considered as not detected in these samples. With this in mind, 

gross beta was detected in shallow well samples at concentrations ranging from 6.3 pCi/L to 180 pCi/L and in 
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TABLE l-2 

IJKMU t-S 
SUMMARY OF PHASE I GROUNDWATER ANALYTICAL RESULTS (UNFILTERED) 

NSB-NLON, GROTON, CONNECTICUT 

I 

Analyte 
Shallow Wells I’) Deep Wells (2) 

Frequency Concentration Location of Frequency Concentration Location of 
of Range Maximum of Range Maximum 

I 1 Detection 1 1 Detection 1 Detection 1 1 Detection 
VOLATILE ORGANICS (ug/L) 

1 ,I -Dichloroethane l/5 2 6MW4S O/l ND (3’ 
1,2-Dichloroethene (total) 315 l-2 6MW4S O/l e ND 
Trichloroethene 315 l-8 6MW4S O/l ND 
SEMIVOLATILE ORGANICS lualL1 
I Benzoic acid 

_ . __ _. __ - - \-il.--, 

I 015 I I ND I l/l I 21 I 6MW5D 
;IZethvIhexvl)bhthalate 1 o/5 ND l/l 10 6MW5D 

-.“, 

/Arsenic I 315 1 3.35-18.6 1 6MW4S 1 O/l I I ND I 
Barium 
Cadmium 
Calcium 
Copper 
lrnn 

-- 
MZ 
ML.,-..--- 
Mercurv 

I 

4/5 27.9-86.2 6MW4S l/l 33.9 6MW5D 
315 2.1-4 6MW4S O/l ND 
515 6970-l 70000 6MW4S l/l 10600 6MW5D 
515 8-355 6MW4S l/l 9.4 6MW5D 
!il!i ln3-4880 6MW5S O/l ND 

MWSS O/l ND 
_... ._ I/l 1000 6MW5D 

I -. - I ---. .--- I - MWSS l/l 84.5 6MW5D 
I O/5 I I ND l/l 0.3 6MW5D 

I Lead II5 3.4 6.....-- , 
agnesium 515 1270-396000 6MW4S 1 ’ 
anaanese 5/5 20.1-1000 6 

ii 11.7-23.2 6&+4S O/l ND 
515 3230-123000 6MW4S l/l 3460 6MW5D 

-.--.I 

Nickel 
Potassium -_-.--.. 

I 

Selenium 415 9.9-23.5 6MW4S 011 ND 
Sodium 515 7470-3350000 6MW4S l/I 14600 6MW5D 
Zinc 515 11.25-356 6MW4S l/l 13.8 6MW5D 

NOTES: 
1 Includes samples GMWIS, 6MW2S, 6MW3S, 6MW6S (field duplicate of 6MW3S), 6MW4S, and 6MW5S. 

Duplicate sample results are averaged and counted as one sample. 
2 Includes sample 6MW5D. 
3 ND - Not Detected 



TABLE 1-3 

DRMO FS 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

Shallow Wells “’ Deep Wells rzt 

Unfiltered Flltered Unflltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentratlo Locatlon of Frequency Concentration Location of Frequency Concentratio Location of 
of Range Maximum of Range Maximum of Range Maximum of Range Maximum 

Detectlon Detectlon Detection Detection Detectlon Detection Detection Detection 

VOLATILE ORGANICS 
1 .l -Dichloroethane 116 3 6MW6S - NA (3 013 ND “’ NA 
1.2-Dichloroethene (total) 116 1 6Mw3S - NA l/3 2 6MW3D - NA 
Carbon disulfide O/6 ND NA 113 3 6Mw2D - NA 
Trichloroethene l/6 2 6MW3S - NA 013 ND NA 
SEMIVOLATILE ORGANICS 
1.4-Dichlorobenzene 115 0.5 6MWi’S - NA 013 ND NA 
Benzo(g.h,i)pevlene 015 ND NA 113 1 6Mw2D - NA 
Benzoic acid 115 1 6MW3.S - NA o/3 ND NA 
Bis(2ethylhexyl)phthalate 115 4 6Mw7.S - NA 013 ND NA 
Di-n-butyl phthalate 115 1 6Mw3S - NA 013 ND NA 
Di-n-octyl phthalate 015 ND - - NA 113 5 6Mw3D NA 
Diethyl phthalate 115 2.5 6Mw7S - NA 013 ND NA 
Dimethyl phthalate II5 0.9 6MW7S - NA 013 ND NA 
Indeno(l,2,3-cd)pyrene 015 ND NA 113 1 6Mw2D - NA 



TABLE l-3 

DRMO FS 
SUMMARY OF ROUND l/PHASE II GROUNDWATER ANALYTICAL RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

‘b 
0 

Analyte 

Shallow Wells “’ Deep Wells “’ 

Unfiltered I Filtered Unfiltered _ I Flltered 

Frequency 1 Concentration 1 Locatlon of] FrequencylConcentratlo I Location of Frequency] Concentration1 Locatlon ofl Frequency IConcentratlo I Locatlon of 

I 1 of 1 Range 1 Maximum 1 of I Range I Maxlmum I of I Range I Maximum I of I Range I Maximum I 

Detection 

Vanadium 2l5 
ZhC 2l5 

MISCELLANEOUS PARAMETERS 
BOD (mg/L) I” 1 Ill 
COD (mg/L) ‘w 1 111 
Hardness as CaC03 (mgl 313 
Total oraanic carbon (ma/ Ii1 

26-42.4 
4.6-81 .Q 

46.6 
196 

64-1600 
3.3 

Detection Detection Detection Detection Detectlon Detection Detection 

6MW2S 215 12.6-19.5 6MW3.S 112 64.2 6hlW2D O/l ND 
6tvlw2S 115 3.7 6MWl s 113 113 6MW2D 113 22.2 6MW3D 

6MW3S - NA NA NA 
6MW3.S - NA NA NA 
6MW3S - NA 313 112-4600 6MW3D - NA 
6MW3S - NA NA NA 

Total phosphorus (mg/L) I 111 I 0.73 1 6MW3.S 1 - I 1 NA 1 I 1 NA 1 I 1 NA 
TSS lmnll \ (‘) I Ill I A I6Mw3.s I - 1 NA 1 1 NA 1 1 NA 
.-- \...a.-, -.... .-- I I -~-- I I .-. I I ---- 

Oil I grease (mg/L) 1 Ill 1 700 1 6MW3S 1 - 1 1 NA 1 I 1 NA 1 I 1 NA 

NOTES: 
i Includes samples 6GWl S, 6GW2S, 6GW3S. 6GW6S, 6GW7S, GGWIS-D (field duplicate of 6GWi’S). and GGWBS. Duplicate sample results are averaged and counted as cne sample. 
2 Includes samples 6GW2D. 6GW3D, and 6GW6D. 
3 Not Analyzed. 
4 Not Detected. 
5 BOD - Biochemical Oxygen Demand. 
6 COD - Chemical Oxygen Demand. 
7 TSS - Total Suspended Solids. 



TABLE 14 

0 DRMO FS 
(D 
2 SUMMARY OF ROUND P/PHASE II GROUNDWATER ANALYTICAL RESULTS 
F! w NSB-NLON, GROTON, CONNECTICUT 

PAGE 1 OF 2 

Shallow Wells r” Deep Wells I4 

Unflltered Flltered Unfiltered Filtered 

Analyte Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of Frequency Concentration Location of 

of Range Maximum of Range Maximum of Range Maximum of Range Maxlmum 

Detection Detection Detection Detection Detectlon Detection Detection Detection 

VOLATILE ORGANICS (uglL) 
1,2-Dichloroethene (total) 216 2-8 6MW8S - NA (” o/3 ND NA 

Trichloroethene 2l6 4-6 6MW3S - NA 113 2 6MW6D - NA 

Vinyl chloride 116 5 6MW8S - NA 013 ND NA 

SEMIVOLATILE ORGANICS (uglL) 
Bis(2-Ethylhexyl)phthalatel 015 I 1 NA 1 II3 1 

1 NA 1 113 1 

7 
0 

& -4 

MISCELLANEOUS PARAMETERS 
Ammonia, as nitrogen (m Ill 
COD (mglL) (5~ I Ill 
Hardness as CaC03 (III&!/ 515 
Total organic carbon (mgl Ill 

3.1 6MW3S - NA NA NA 
6 

312 6MW3S - NA NA NA xlR 
72-3150 6MW2S - NA 313 70-4700 6MW3D - NA OS 

2.5 6MW3S - NA NA NA xu, 
zs 



TABLE I-4 

Total phosphorus (mglL) 
TSS (mglL) t’) 
Oil & grease (uglL) 

DRMO FS 
SUMMARY OF ROUND S/PHASE II GROUNDWATER ANALYTICAL RESULTS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

I Deep Wells “’ 
I Filtered I 

Shallow Wells “’ 

Unfiltered Filtered I -....._---- I _ _ _ - 

Frequency Concentration Locatlon of Frequency Concentration Locatlon of Frequency Concentration LOC :atlon of] Frequencylconcentratlonl Location of 

of Range Maxlmum of Range Maximum of Range 
Range nataacttnn Detection Detection Detection Detection “b’z? 1 Det:ition 1 1 EtIz 1 ----_.-.. ___--_.-.. --.--. ~-~. I 

Ill 1 6MW3S - NA NA NA 

Ill 1 6MW3S - NA NA NA 

Ill 500 6MW3.s - - NA NA NA 

NOTES: 

-L 

1 Includes samples 6GWlS-2. 6GW2S-2,6GW3S-2.6GW6S-2.6GWTS-2. and 6GW8S2. 
2 Includes samples 6GW2D-2, 6GW3D-2,6GW6D-2, and 6GW6D-D-2 (field duplicate of 6GW6D-2). Duplicate sample results are averaged and counted as one sample. 
3 Not Analyzed. 
4 Not Detected. 
5 COD - Chemical Oxygen Demand. 
6 TSS Total Suspended - Solids. 

A N 
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the deep well sample 6MW5D at 3.1 pCi/L. Complete gamma spectrum analysis was performed only for 

samples from well 6MWlS collected during Rounds 1 and 2 of the Phase II RI. Only naturally occurring 

potassium-40 (140 pCi/L) was detected in the Round 2 Phase II RI sample from this well. 

1.4.1.4 DRMO Surface Water 

A surface water sample was collected in the Thames River. No organic chemicals were detected in the 

surface water sample. Several metals were detected including aluminum, calcium, copper, iron, magnesium, 

manganese, potassium, selenium, sodium, and zinc. Based on the levels of uncertainty reported with the 

laboratory results (i.e., uncertainty levels are greater than results), gross alpha and gross beta were 

considered as not detected in this sample. 

1.42 Summary of Baseline Human Health Risk Assessment 

A human health risk assessment was performed for the DRMO during the Phase II RI following the 

procedures described in Section 3.3 of the Phase II RI report (B&R Environmental, March 1997). The 

risks are associated with the soil remaining at the site. In order to determine if significant risks exist for 

potential human receptors at the DRMO, the risk assessment information contained in the Phase II RI 

Report was reviewed. The risk assessment conducted for the Phase II RI followed the most recent 

guidance from the U.S. EPA (U.S. EPA, December 1989 and March 25, 1991), including Regional 

guidance (U.S. EPA Region 1, August 1995, August 1994, and.June 1989). To be consistent with this 

guidance, the original Phase II risk assessment did not include unvalidated soil analyte data. Because 

some of the concentrations in the unvalidated laboratory data exceeded those of the validated data, risks 

were recalculated using the combined validated and unvalidated data. 

COC selection was repeated by comparing the new maximum concentrations to Region III residential soil 

screening levels. For soil, four additional COCs were selected including benzo(k)fluoranthene, barium, 

mercury, and nickel. Details of the revised COC selection process for human health risk assessment are 

provided in Appendix A. 
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The final list of potential COCs for soil at the DRMO consist of: .-- 

. 

. 

. 

VOCs: 1 ,I ,2,2-tertrachloroethane and vinyl chloride. 

PAHs: benzo(a) anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 

dibenz(a,h)anthracene, and indeno(l,2,3-cd)pyrene. 

PCBs: Aroclors-1254 and -1260. 

Dioxins: 1,2,3,4,6,7,8-HpCDD and OCDD. 

Metals: antimony, arsenic, barium, beryllium, cadmium, chromium, lead, manganese, mercury, nickel, 

thallium, vanadium, and zinc. 

Vinyl chloride, 1 ,I ,2,2-tetrachloroethane, dibenz(a,h)anthracene, and dioxins were retained for the “all soil” 

(soil from depths of 0 to IO feet) category only. Dioxins were not found at detectable levels in the surface 

soil samples. 

Risks were recalculated for all original COCs including all previous scenarios and receptors. Risks were 

calculated for the first time for the new COCs. All exposure input parameters, except for analyte 

concentrations, remained the same. 

It should also be noted that, although such a future land use scenario is extremely unlikely, the possibility 

of the DRMO site being used for residential purposes was considered for the determination of human 

health risks. This was done because the DRMO site constitutes riverfront real estate and that, since 

traditionally this kind of property has been highly desirable for residential development, such a future land 

use scenario cannot be completely ruled out. 

Maximum soil detections were also compared to U.S. EPA’s Soil Screening Levels (SSLs) for migration to 

groundwater in the Phase II RI. Maxima site concentrations exceeded SSLs (Generic SSLs, Soil 

Screening Guidance: EPA/540/R-951128, May 1996) for antimony, arsenic, barium, cadmium, chromium, 

,, lead, mercury, nickel, silver, thallium, zinc, 1, I-dichloroethane, 1,2dichloroethene (total), 1 ,1,2- 

trichloroethane, 1 ,I ,2,2-tetrachloroethane, tetrachloroethene, vinyl chloride, methylene chloride, 

trichloroethene, 1,2,4-trichlorobenzene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 

carbazole, dibenzo(a,h)anthracene, indeno( 1,2,3-cd)pyrene, Aroclors-1264, Aroclor-1260, -._ 
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-, I hexachlorophenyl, and dieldrin. These chemicals may migrate to groundwater and potentially impact 

water quality. 

For groundwater, all data from both shallow and deep wells were used to identify potential COCs. The 

following chemicals were retained for this medium: 

. Halogenated aliphatic hydrocarbons (1,2-dichloroethene, trichloroethene, and vinyl chloride). 

. 1,4-Dichlorobenzene 

. Bis(2-ethylhexyl)phthalate 

. Indeno(l,2,3-cd)pyrene 

. Metals (antimony, arsenic, barium, beryllium, boron, cadmium, chromium, lead, manganese, 

selenium and vanadium) 

For screening purposes, concentrations of these chemicals were compared to Federal Maximum 

Contaminant Levels (MCLs). This comparison showed that maximum detections of trichloroethene, vinyl 

chloride, bis(2-ethylhexyl)phthalate, antimony, and lead exceeded primary MCLs. Antimony, which was 

not detected in the unfiltered samples, was selected as a COC in the Phase II RI because the 

concentration of this chemical in filtered sample 6GW3S exceeded the risk-based screening level. 

One site surface water sample, 6SW1, was collected during the Phase I RI. Aluminum, copper, iron, 

manganese, selenium, zinc, and several primary inorganic human nutrients were detected at varying 

concentrations in this sample. All detections were below the risk-based COC screening criteria for tap 

water ingestion and National Ambient Water Quality Criteria (NAWQCs). No COCs were identified in the 

Phase II RI for surface water, indicating that potential exposure to this medium would result in minimal 

risks. 

The following paragraphs summarize the estimated cumulative risks, and Table 1-5 presents a summary 

of the estimated risks (including those from validated and unvalidated data). Multiple potential receptor 

groups were considered for the DRMO including an older child trespasser, construction worker, future 

residents, and full-time employees. Carcinogenic risks, as quantified by lifetime Incremental Cancer Risks 

(ICRs), were compared to the U.S. EPA’s target risk range of lE-4 to lE-6. Most cumulative ICRs were 

either less than IE-6 or within the U.S. EPA’s target risk range. An exception was a cumulative ICR of 

1.4E-4 for future residents under the Reasonable Maximum Exposure (RME) scenario which assumes 

exposure to maximum concentrations of contaminants. In this case, potential risks are attributable to 

ingestion of soil containing PAHs, PCBs, dioxins, arsenic, and beryllium, as well as dermal contact with 

PCBs and inhalation of fugitive dust containing chromium. In general, exposure to soil contributes the 
,r-. 
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TABLE l-5 

I? 
3 DRMO FS 

ESTIMATED HUMAN HEALTH RISKS 
NSB-NLON, GROTON, CONNECTICUT 

z 
Q, 

Exposure Route Full-Time Construction Older Child Future 
Employee Worker Trespasser Resident 

RME”’ 1 CTE”’ RME 1 CTE RME CTE RME CTE 

HAZARD INDEX 

Incidental Ingestion of Soil 

Dermal Contact with Sail(3) 

Inhalation of Fugitive Dust and Volatile Emissions 

..,...,.....,.......,...,.,.,.,...,....... ,. w::$::::::::$::::::::::::: 
ji’ll~~~ 5.9&2 ~~~~~~ l.gE-1 ~~~~~~~. a.&-2 ~~~~~~~~ 2.,E-1 

:::::::::::::::::::j::::::::::::~~ . ..A.... ::::::~::::::.:.:.):.~~:.:.:.~.::: ::::::::::::::::::::::::::::::i:::::::::: . . . 
gpzgE*i 4.2E-2 : . . . . . . . . . . . . . . . . . ..:,.,., .:.... i,...,.. . . . . . . 
::::::::::::~::::~::::::~:~::::::~~~~: 9.6E-1 

. . . . . . . . . . . . . ..i.......... . 
3.1E-2 ~~~~~~~ 2.OE-2 ~*~~~$.gg$ 7.9Em2 . . ....L.......i.~ . . . . . . . . . . . . . . . . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..L/... . . . . . . . . . . . . . . . . . . . . . . . . . . . 

NA(4) NA 2.3E-2 1.2E-2 NA NA 3.9E-2 2.OE-2 

Dermal Contact with Groundwater 

Cumulative Risk 

NA NA 52E-1 1.3E-1 NA NA NA NA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..A.. i:is~~~~~~ 

.,.,.ii,,,,,. :.:.:.:.:.:.:.:.:.:.~: _,.,.,.,.,.,_. .(.(.,.,.,.,.,.,.,.,.,.,.,.,...,.,... . . . . . 
;$&;(J#@&$f 3.&E-1 ~~gg#g#@~ 5.4~~2 

. . . . . . . . . . . . . . . . . ..i..... L... . . . . . . . . . . . l*OE-1 
. . . . . . . . . . . . . . $g$f&Qz 3*1E-1 

INCREMENTAL CANCER RISK 

Incidental Ingestion of Soil 3.8E-5 7.6G7 5.2E-6 4.1E-7 2.OE-5 2.1 E-7 4.2E-6 

Dermal Contact with Sail(3) 3.9E-5 5.9E-8 5.1E-7 8.7E-9 1.7E-5 1.4E-8 2.5E-5 2.OE-7 

Inhalation of Fugitive Dust and Volatile Emissions NA NA 5.OE-7 3.OE-7 NA NA 5.6E-6 1 .OE-6 

Demral Contact with Groundwater NA NA . 4.3E-7 2.1E-7 NA NA NA NA 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . i..... 

Cumulative Risk: 7.7G5 6.2E-7 6.6E-6 9.3E-7 XIE-5 
, 

2.2E-7 ~~~~~~ 5.4E-6 

NOTES: 
1 RME - Reasonable Maximum Exposure. 
2 CTE - Central Tendency Exposure. 
3 Quantitative evaluation performed for cadmium, PCBs, and dioxins (if detected). 
4 NA - Not applicable; exposure route not evaluated for this receptor. 
Shading denotes exceedance of U.S. EPA’s risk criteria 
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,-: most to the cumulative cancer for all receptors. COCs for exposure to soil include PCBs (Aroclors), PAHs 

[especially benzo(a)pyrene] with somewhat less risk from certain inorganic contaminants (arsenic and 

beryllium). 

Noncarcinogenic risks, as quantified by Hazard Indices (HIS), were compared to unity (1.0). For all 

receptors considered, the cumulative HIS under the RME scenario exceeded 1 .O. HIS did not exceed unity 

for any receptor under the Central Tendency Exposure (CTE) scenario which assumes exposure to 

average concentrations of contaminants. Most risks stem from ingestion of and dermal contact with soils. 

The majority of the risk is contributed by the PCBs. Most of the remaining risks are attributable to 

antimony, cadmium, and, to some extent, chromium in soil. Exposure to lead in the soil at the DRMO was 

addressed in the Phase II RI using the U.S. EPA IEUBt? model for lead uptake from soil. Although the 

conclusion in the Phase II RI was that blood levels would be below the level of concern for a child receptor 

(lOr.tg/dL), higher soil concentrations (by over an order of magnitude) were detected in the unvalidated 

data from the confirmation sampling of the January 1995 time-critical removal action. The previously 

reported concentrations estimated blood lead levels of roughly half of the level of “concern” (10 pg/dL). 

However, because of the higher levels of lead reported in the results from the confirmation sampling of the 

January 1995 time-critical removal action (which remains unvalidated), it is expected that the 

corresponding blood level could be several times higher than the level of concern for a child receptor 

(lOpg/dL) and, therefore, it is now concluded that lead is a COC for the soil at the DRMO. 

There are numerous uncertainties associated with risk assessment, as discussed in the methodology 

section of the Phase II RI Report (B&R Environmental, March 1997). Typically, these arise from prediction 

of exposure pathways, selection of exposure assessment input parameters, reliability of toxicity values, 

determination of exposure point concentrations, potential for synergistic or antagonistic effects from 

chemical mixtures and various other factors. For the purpose of this risk assessment, the use of 

unvalidated data adds considerable uncertainty because this new data shows higher contaminant 

concentrations, and therefore greater potential risks. However, since the data is unvalidated, it is not clear 

whether these greater potential risks reflect actual site conditions. 

For several chemicals, there are no available human health criteria. Therefore, these chemicals were not 

selected for quantitative analysis. Usually related materials have been selected (presumably with similar 

relative toxicity) and overall conclusions should not change significantly. In the Phase II RI Report (B&R 

Environmental, March 1997) several inorganic compounds are listed as falling below background levels. 

Upon reanalysis, this was not the case for any inorganic compounds. 
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In general, uncertainties are biased toward a conservative approach. This becomes apparent, to some 

degree, when CTE risk values are compared to the more conservative RME determinations. 

1.43 Summaw of Ecolonical Risk Assessment 

An ecological risk assessment was performed for the DRMO during the Phase II RI following the 

procedures described in Section 3.4 of the Phase II RI report (B&R Environmental, March 1997). The 

ecological risk assessment for the DRMO consisted of an evaluation of contaminants in soils. 

Contaminant concentrations were compared to benchmark values protective of various terrestrial 

ecological receptors. Potential risks to terrestrial vegetation, soil invertebrates, and terrestrial vertebrates 

were evaluated. Both the maximum and average chemical concentrations in surface soils were compared 

to benchmark values protective of the terrestrial ecological receptors and Hazard Quotients (HQs) were 

determined. The HQs determined for this site are summarized in Tables l-6 through l-9. Chemicals 

associated with the DRMO were considered to represent a risk to receptors if the HQs exceeded 1.0. 

Risks to terrestrial receptors are expressed in terms of Hazard Indices (HIS), which are a sum of chemical- 

specific HQs. Tables I-IO and I-II contain HI values calculated for each receptor exposed to the 

maximum and average surface soil chemical concentrations associated with the DRMO. Results of these 

comparisons indicate that terrestrial receptors exposed to both the maximum and average concentrations 

are potentially at risk. 

The ecological risk assessment concluded that exposure to surface soils could adversely impact terrestrial 

ecological receptors using highly conservative estimates. However, the DRMO does not provide a 

suitable ecological habitat (paving, buildings, cap, etc.), and actual risks to ecological receptors are likely 

to be much less than those calculated for this area. It is unlikely that ecological receptors will utilize this 

area, essentially eliminating the possibility that these receptors will be exposed to these chemicals. 

Furthermore, the presence of the cap effectively eliminates direct contact with soil at the site. When the 

current site conditions are factored into this evaluation, it is concluded that soil at the DRMO represents 

little potential risk to ecological receptors. 

Sediment toxicity tests conducted during the Phase II RI, indicated that conditions at a sediment sample 

collected near the DRMO (EC-T3504) may adversely impact sensitive benthic macroinvertebrates. It is 

not known if contaminant migration from the DRMO us the cause of these conditions. The major 

ecological concern is potential future transport of contaminated soils or groundwater to the Thames River. 
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TABLE l-6 

DRMO FS 
MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 

BASED ON MAXIMUM CONCENTRATIONS 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Aluminum 2.OE+2 

Antimony 3.8E+O 

Boron 

Cadmium 

Chromium 

5.8E+O 

1.4E+O 

2.8E+l 

Copper 

Mercury 

2.9E+O 

2.9E+O 

Silver 

Vanadium 

3.1 E+O 

1.7E+l 

IZinc 
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TABLE 1-7 

DRMO FS 
MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VEGETATION 

BASED ON MEAN CONCENTRATIONS 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

Aluminum 1.6E+2 

Antimony 1.5E+O 

Boron 

Cadmium 

Chromium 

Copper 

Mercury .I 

Vanadium 

Zinc 

3.3E+O 

1 .OE+O 

2.1E+l 

1.4E+O 

1.3E+O 

1.3E+l 

4.5E+l 
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TABLE 1-8 

DRMO FS 
MAJOR CONTRIBUTORS TO RISK FOR SOIL INVERTEBRATES 

BASED ON MAXIMUM CONCENTRATIONS 
NSB-NLON, GROTON, CONNECTICUT 

I Chemical of Concern Hazard Quotient I 

I Copper 

Lead 

Zinc 

Chromium 

I 

7.7E+O 

5.7E+O 

l.lE+O 
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TABLE 1-9 

DRMO FS 
MAJOR CONTRIBUTORS TO RISK FOR SOIL INVERTEBRATES 

BASED ON MEAN CONCENTRATIONS 
NSB-NLON, GROTON, CONNECTICUT 

Chemical of Concern Hazard Quotient 

I Lead I 2.6E+O I 

_--_ 
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TABLE I-10 

DRMO FS 
MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 

BASED ON MAXIMUM CONCENTRATIONS 
NSB-NLON, GROTON, CONNECTICUT 

Zeceptor Chemicals of Concern 

;hott-tailed Shrew Antimony 

Vanadium 

Zinc 

Lead 

All others 

Total Receptor HI 

Pathway 

Soil 

Food 

Water 

?ed-tailed Hawk 

Chemicals of Concern 

Zinc 

4,4’-DDT 

Antimony 

4,4’-DDD 

All others 

Total Receptor HI 

Pathway 

Soil 5.9E+l 31.4 
Food 1.3E+2 68.6 
Water O.OE+O 0.0 

NOTES: 
HI - 
cot - 

Hazard Index 
Contaminant of Concern 
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Total HI per COC for al! 
Pathways 

3.4E+2 

7.2E+l 

2.4E+2 

5.6E+l 

2.OE+2 

9.2E+2 

Total HI per Pathway 

4.7E+2 

4.5E+2 

O.OE+O 

Total HI per COC for all 
Pathways 

1.7E+2 

3.3E+O 

7.8E+O 

2.8E+O 

6.9E+l 

1.9E+2 

Total HI per Pathway 

% Contribution of COC to Total 
Receptor HI 

37.4 

7.9 

26.4 

6.1 

22.2 

% Contribution of Pathway to 
Total Receptor HI I 

51.5 

48.5 

0.0 

% Contribution of COC to Total 
Receptor HI 

88.9 

1.7 

4.2 . 

1.5 

3.7 

% Contribution of Pathway to 
Total Receptor HI I 
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TABLE l-11 

DRMO FS 
MAJOR CONTRIBUTORS TO RISK FOR TERRESTRIAL VERTEBRATES 

BASED ON MEAN CONCENTRATIONS 
NSB-NLON, GROTON, CONNECTICUT 

3eceptor Chemicals of Concern Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

short-Tailed Shrew Antimony 1.4E+2 58.8 

Zinc 1.9E+l 8.2 

Lead 1.9E+l 8.1 

Thallium 1.9E+l 8.0 

All others 4.OE+l 16.9 

Total Receptor HI 2.4E+2 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 1.3E+2 56.5 

Food 1 .OE+2 43.5 

Water O.OE+O 0.0 

Chemicals of Concern Total HI per COC for % Contribution of COC to Total 
all Pathways Receptor HI 

ted-Tailed Hawk Zinc 1.3E+l 73.7 

Antimony 3.1E+O 17.5 

Thallium 7.OE-1 3.9 
Cobalt 4.OE-1 2.2 
All others 4.8E-1 2.7 

Total Receptor HI 1.8E+l 

Pathway Total HI per Pathway % Contribution of Pathway to 
Total Receptor HI 

Soil 8.OE+O 44.6 
Food 9.9E+O 55.4 
Water O.OE+O 0.0 

NOTES: 
HI - 
cot - 

Hazard Index 
Contaminant of Concern 

_- 

--. 
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1.4.4 Conclusions 

The following conclusions are based on the information provided in Sections 1.4.1 through 1.4.3. 

. The majority of the contamination in the soil has been removed and the area has been capped. A 

Time-Critical Removal Action has been conducted at this site which included removal of 4,700 tons of 

contaminated soil to a maximum depth of 3 feet below the ground surface. 

. The groundwater is not significantly affected at the site. Although halogenated organics such as 1,2- 

dichloroethene and trichloroethene were detected in isolated soil samples at concentrations ranging to 

16,000 and 7,100 us/kg, respectively, the maximum concentrations in groundwater wells less than 

100 feet downgradient of the soil detections yielded 8 ug/L for each of these constituents. 

There were several scenarios of exposure for which human health risks exceed established “safe” 

ranges. In many instances the ranges are minimally exceeded. Noncarcinogenic HIS are greater than 

unity for the employee, construction worker, trespasser, and future resident under the RME scenario. 

His do not exceed unity for any receptors under the CTE scenario. All lifetime cumulative ICRs were 

within the U.S. EPA’s acceptable target risk range of IE-6 to lE-4, with the exception of the RME 

future resident. It should be noted that the risk scenarios assumed direct exposure to soil and 

groundwater at the DRMO. Exposure to soil at the DRMO is impossible due to the presence of the 

asphalt cap with the exception of the construction worker which assumes deliberate excavation and 

contact. However, it is required (per OSHA standards for work on hazardous waste sites) that health 

and safety measures (i.e., personal protective equipment and monitoring) be instituted to minimize 

direct soil and groundwater contact during future construction. Therefore, following these health and 

safety measures would lower the risk to the construction worker to acceptable levels. In addition, it is 

unlikely that a future resident would contact groundwater beneath the site due to the availability of 

public water. Eliminating exposure to groundwater beneath the site would, therefore, lower the risk to 

the future resident to U.S. EPA’s acceptable levels. 

l Ecological risks are low for the DRMO. The ecological risk assessment concluded that exposure to 

surface soils could adversely impact terrestrial ecological receptors using highly conservative 

estimates. However, the DRMO does not provide a suitable ecological habitat due to the presence of 

paving, buildings, etc., and the asphalt cap effectively eliminates direct soil contact. It is, therefore, 

concluded that soil at the DRMO represents little potential risk to ecological receptors. 
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l Sediment toxicity tests indicated that conditions at a sediment sample location near the DRMO may -. 

adversely impact sensitive benthic macroinvertebrates. It is not known if contaminant migration from 

the DRMO is the cause of these conditions. The major ecological concern is potential future transport 

of contaminated soil or groundwater to the Thames River. 

_-. 
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2.0 REMEDIAL ACTION OBJECTIVES AND 
GENERAL RESPONSE ACTIONS 

This section develops remedial action objectives (RAOs) and derives preliminary remedial action goals 

(PRGs) for the contaminated media. The regulatory requirements and guidances (Applicable or Relevant 

and Appropriate Requirements [ARARs]) that may potentially govern remedial activities are presented in 

this section. In addition, this section presents the COCs and the conceptual pathways through which 

these chemicals may affect human health, and thus derives the environmenta; media of concern. The 

PRGs for the contaminated media are developed in this section, and general response actions that may 

be suitable to achieve the PRGs are presented. Finally, this section presents an estimate of the volumes 

of contaminated media. 

2.1 REMEDIAL ACTION OBJECTIVES 

The purpose of this section is to develop RAOs for the DRMO. Development of RAOs is a key step in the 

FS process. The RAOs are medium-specific goals that define the objective of conducting remedial 

actions to protect human health and the environment. The RAOs specify the COCs, potential exposure 

routes and receptors, and an acceptable range contaminant level (i.e., PRGs) for the site. 

The development of PRGs takes into consideration ARARs and “to be considered” criteria (TBCs). 

Section 2.1 .l identifies the ARARs and TBCs, Section 2.1.2 identifies the media of concern, and Section 

2.1.3 identifies the COCs for remediation. 

2.1.1 Statement of Remedial Action Obiectives 

Site-specific RAOs specify COCs, media of interest, exposure pathways, and cleanup goals or acceptable 

contaminant concentrations. RAOs may be developed to permit consideration of a range of treatment and 

containment alternatives. This FS addresses soil contamination at the DRMO. To protect the public from 

potential current and future health risks, as well as to protect the environment, the following RAOs have 

been developed: 

. Prevent exposure (unacceptable risk) to receptors under either a current industrial or future, possible 

although unlikely, residential land use scenario either through institutional controls and/or 

removal/treatment/disposal. 

019715/P 2-l CT0 0267 



. Prevent unacceptable risk to ecological receptors in the Thames River from potential migration of i--- 

DRMO contaminants. 

2.1.2 Applicable or Relevant and Appropriate Requirements and To Be Considered Criteria 

ARARs consist of the following: 

l Any standard, requirement, criterion, or limitation under Federal environmental law. 

l Any promulgated standard, requirement, criteria, or limitation under a state environmental or facility- 

siting law that is more stringent than the associated Federal standard, requirement, criterion, or 

limitation. 

TBCs are nonpromulgated, nonenforceable guidelines or criteria that may be useful for developing a 

remedial action or are necessary for determining what is protective to human health and/or the 

environment. Examples of TBCs include U.S. EPA’s Drinking Water Health Advisories, Reference Doses, 

and Cancer Slope Factors. 

One of the primary concerns during the development of remedial action alternatives for hazardous waste 

sites under CERCLA or “Superfund” is the degree of human health and environmental protection offered 

by a given remedy. Section 121 of CERCLA requires that primary consideration be given to remedial 

alternatives that attain or exceed ARARs. The purpose of this requirement is to make CERCLA response 

actions consistent with other pertinent Federal and state environmental requirements. 

2.1.2.1 Definitions 

The definitions of ARARs are given below: 

l Applicable Requirements are those cleanup standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under Federal or state law 

that specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or 

other circumstance at a CERCLA site. 

. Relevant and Appropriate Requirements are cleanup standards, standards of control, and other 

substantive environmental protection requirements, criteria, or limitations promulgated under Federal 

or state law, while not “applicable” to a hazardous substance, pollutant, contaminant, or remedial 
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action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently 

similar to those encountered at the CERCLA site that their use is well suited to the particular site. 

l TBCs are a category created by the U.S. EPA that includes non-promulgated criteria, advisories, and 

guidance issued by Federal or state government that are not legally binding and do not have the 

status of potential ARARs. However, pertinent TBCs will be considered along with the ARARs in 

determining the necessary level of cleanup or technology requirements. 

Under CERCLA Section 121(d)(4), the U.S. EPA may waive compliance with an ARAR if one of the 

following conditions can be demonstrated: 

l The remedial action selected is only part of a total remedial action that will attain the ARAR level or 

standard of control upon completion; 

l Compliance with the requirement will result in greater risk to human health and the environment than 

other alternatives; 

f-+-k l Compliance with the requirement is technically impracticable from an engineering perspective; 

l The remedial action selected will attain a standard of performance that is equivalent to that required 

by the ARAR through the use of another method or approach; 

l With respect to a state requirement, the state has not consistently applied the ARAR in similar 

circumstances at other remedial actions within the state: or 

l Compliance with the ARAR will not provide a balance between protecting public health, welfare, and 

the environment at the facility with the availability of Superfund money for response at other facilities 

(fund-balancing). This condition only applies to Super-fund-financed actions. 

The National Oil and Hazardous Substances Pollution Contingency Plan (called the National Contingency 

Plan) has identified three categories of ARARs [40 CFR Section 300.400 (g)]: 

,-. 

l Contaminant-Specific: Health/risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants. Examples include Maximum 

Contaminant Levels (MCLs) and Clean Water Act (CWA) Ambient Water Quality Criteria (AWQC). 
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l Location-Specific: Restrict actions or contaminant concentrations in certain environmentally sensitive 

areas. Examples of these areas regulated under various Federal laws include floodplains, wetlands, 

and locations where endangered species or historically significant cultural resources are present. 

I-” 

l Action-Soecific: Technology- or activity-based requirements, limitations on actions, or conditions 

involving special substances. Examples of action-specific ARARs include wastewater discharge 

standards. 

This section discusses contaminant- and location-specific ARARs and TBCs. Action-specific ARARs and 

TBCs are presented in Section 2.3 along with the discussion of general response actions. 

2.1.2.2 Contaminant-Specific ARARs and TBCs 

This section presents a summary of Federal and state contaminant-specific ARARs and TBCs. All of 

these ARARs and TBCs provide some medium-specific guidance on “acceptable” or “permissible” 

concentrations of contaminants. 

Tables 2-l and 2-2 present a list of Federal and State of Connecticut’s chemical-specific ARARs and 

TBCs for the DRMO FS. 

__ 

2.1.2.3 Location-specific ARARs and TBCs 

Table 2-3 and 2-4 present a list of Federal and State of Connecticut’s location-specific ARARs and TBCs 

for the DRMO FS. 

2.1.3 Media of Concern 

Based upon the discussion in Section 1.0 involving toxicity and risk assessment for both ecological and 

human health receptors, the contaminated medium at the DRMO was determined to be soil (surface and 

subsurface). The DRMO is in an area where groundwater has recently (March 5, 1997) been reclassified 

as GB (nondrinking water source); therefore, drinking water standards are not considered ARARs for this 

site. However, several contaminants have been detected in the groundwater at concentrations which 

exceeded ARARs for the protection of surface water, therefore the groundwater is also a media of 

concern. If it is determined that the soil or groundwater is impacting the surface water of the Thames 

River, remedial alternatives will be developed to prevent further adverse impacts. 
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TABLE 2-1 

DRMO FS 
FEDERAL CHEMICAL-SPECIFIC ARARs AND TBCs 

NSB-NLON GROTON, CONNECTICUT 

Requirement 

Cancer Slope Factors (CSFs) 

Reference Dose (RfDs) 

Citation Status Synopsis Action to be Taken to Attain ARAR 

TBC CSFs are guidance values used to evaluate Primary basis for development of human health 
the potential carcinogenic hazard caused by protection PRGs for soil at this site. 
exposure to contaminants. 

TBC RfDs are guidance values used to evaluate Primary basis for development of human-health 
the potential noncarcinogenic hazard caused protection PRGs for soil at this site. 
by exposure to contaminants. 



TABLE 2-2 

DRMO FS 
STATE OF CONNECTICUT CHEMICAL-SPECIFIC ARARs AND TBCs 

NSB-NLON GROTON, CONNECTICUT 

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR I 

There are no state chemical-specific ARARs. 



TABLE 2-3 

DRMO FS 
FEDERAL LOCATION-SPECIFIC. ARARs AND TBCs 

NSB-NLON GROTON, CONNECTICUT 

Requirement 

Executive Order 11988 
Rl?: Floodplain Management 

Coastal Zone Management Act 

Fish and Wildlife Coordination 
Act 

Citation Status Synopsis Action to be Taken to Attain ARAR 

Executive Order Applicable Requires federal agencies, wherever possible, Measures would be taken to minimize impacts to 
11988 to avoid or minimize adverse impacts upon Thames River floodplain during any remedial 

floodplains. Requires reduction of risk of flood activities. Remedial activities would not take 
loss, minimization of the impact of floods on place during periods of flooding. 
human safety, health and welfare, and 
restoration and preservation of natural and 
beneficial values of floodplains. 

16 USC Parts 1451 Applicable This act requires that any actions must be This site is located in a state coastal flood zone 
etseq. conducted in a manner consistent with state (within the 100 year Floodplain). Therefore, 

approved management programs. applicable state coastal management 
requirements will be addressed. 

16 USC Part 661 et. Applicable Requires action to be taken to protect fish and USFWS and appropriate CT State department 
seq. ;40 CFR wildlife from projects affecting streams or would be consulted on how to minimize impacts of 
Section 6.302 rivers. Consultation with U.S. Fish and Wildlife any remedial activities on any wildlife that may be 

Service is needed to develop measures to dependent on the Thames River. 
prevent and mitigate loss. 



TABLE 2-4 

DRMO FS 
STATE OF CONNECTICUT LOCATION-SPECIFIC ARARs AND TBCs 

NSB-NLON GROTON, CONNECTICUT 

I- Requirement I Citation I Status I Synopsis I Action to be Taken to Attain ARAR I 
Coastal Management Act CGS 22a-90 to 112 Applicable Requires project within a state-designated 

coastal zone to minimize adverse impacts on 
natural coastal resources. 

Any remedial actions would be carried out so as 
to minimize impacts to coastal resources.. 

6;::,,.... Activities within or affecting tidal wetlands are Any remedial action would be implemented so as 
regulated. to not negatively impact tidal resources. 

Regulates activities affecting state-listed The state-threatened Atlantic sturgeon inhabits the 
endangered or threatened species or their Thames River. Any remedial action, would be 
critical habitat. implemented so as to not negatively impact the 

I sturgeon or any of its critical habitat which may 
occur within the river. 

i 
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2.1.4 Chemicals of Concern for Remediation 

COCs for the DRMO were determined based on a human health and ecological risk assessment and 

based on screening of-maximum concentrations with state and Federal criteria. The final COCs will be 

comprised of chemicals in the soil and groundwater which impact the surface water of the Thames River. 

The COC list will be developed by comparing maximum detected chemical concentrations in the soil and 

groundwater to appropriate criteria as discussed below. 

2.1.4.1 Soil Chemicals of Concern 

CTDEP Soil Remediation Standards COCs 

Site-specific soil data were compared to the State of Connecticut’s remediation standards for direct 

exposure and pollutant mobility in the Phase II RI. Both validated and unvalidated analytical data were 

used for this comparison. Direct exposure criteria for residential exposure were used to conservatively 

evaluate potential exposure to the soil at the site. The following chemicals were found at maximum 

concentrations exceeding the state remediation standards for direct exposure under residential land use 

and were retained as COCs in the Phase II RI: 

l 1,1,2,2-Tetrachloroethane 

l Vinyl chloride 

. Benzo(a)anthracene 

l Benzo(a)pyrene 

l Benzo(b)fluoranthene 

l Aroclor-1260 

l Beryllium 

l Chromium 

l Zinc 

Human Health Risk COCs 

,,P+--- 

A human health risk assessment was performed under the Alternative Direct Exposure Scenario as 

allowed by CTDEP (see Section 1.4.2) to determine risks associated with exposure to site soils based on 

re-analyzed data. This risk assessment considered potential COCs which had concentrations that 

exceeded risk-based concentrations for contaminated soil. The human health risk assessment identified 

the following chemicals as COCs (i.e., chemicals contributing to a cumulative ICR > lE-4 and/or an 

HI > 1.0) in the DRMO surficial and subsurface soil: 
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l Aroclors-1254 & 1260 l Beryllium 

l Hexachlorobiphenyl l Cadmium 

l Benzo(a)anthracene 

l Benzo(a)pyrene 

l 1,2,3,4.6,7,8-HpCDD 

. OCDD 

l Arsenic 

l Chromium 

l Lead 

l Vinyl Chloride 

l Benzo( b)fluoranthene 

l Dibenzo(a,h)anthracene 

l Indeno(l,2,3-cd)pyrene 

These chemicals were retained in this FS as potential soil COCs for the protection of human health. 

Ecological Risk COCs 

In addition, the Phase II RI ecological risk assessment evaluated risk to ecological receptors associated 

with contamination in surface soil. The following compounds were identified as potential COCs: 

l Benzo(a)anthracene 

l Benzo(a)pyrene 

l Benzo(b)fluoranthene 

l Benzo(g,h,i)perylene 

l Benzo(k)fluoranthene 

l Chrysene 

l Fluoranthene 

l Indeno( 1,2,3-cd)pyrene 

l Phenanthrene 

4,4’-DDT 

4,4’-DDD 

Aroclor 1260 

Aluminum 

Antimony 

Barium 

Boron 

Cadmium 

Chromium 

l Cobalt 

l Copper 

l Lead 

l Manganese 

l Mercury 

0 Silver 

l Thallium 

l Vanadium 

l Zinc 

The above listed chemicals were retained in this FS as potential surface soil COCs for the protection of 

ecological receptors. 

Groundwater Protection COCs 

To address concerns regarding migration of chemicals from soil to groundwater, maximum surface and 

subsurface soil concentrations were compared to Connecticut Department of Environmental Protection 

(CTDEP) Pollutant Mobility Criteria for soil in an area where groundwater has been designated as 

GA/GAA (CTDEP, December 1995) in the Phase II RI. Until recently, the groundwater classification at the 

DRMO site was GA but, in 1996, the Navy submitted an application to reclassify the groundwater to GB. 

In response to this application, a letter, dated October 21, 1996, was received by the Navy in which 

CTDEP stated that the application appears to meet the criteria for reclassification, pending the results of a 

public hearing. The public hearing was conducted December 13, 1996 and, as a result, reclassification 
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occurred on March 5, 1997. Therefore, the list of COCs determined in the Phase II RI was revised to 

reflect chemicals detected in the soil above GB Pollutant Mobility Criteria. The following chemicals 

exceeded the pollutant mobility criteria for the protection of groundwater: 

. 1,1,2,2-Tetrachloroethane 

. 1,2-Dichloroethane 

. 1,2-Dichloroethene (total) 

. Trichloroethene 

. Vinyl Chloride 

. Benzo(a)anthracene 

. Benzo(a)pyrene 

. Benzo(b)fluoranthene 

. Benzo(k)fluoranthene 

. Bis(2-ethylhexyl)phthalate 

. Fluorene 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

Heptachlor Epoxide 

Aroclors-1254 & 1260 

Hexachlorobiphenyl 

Cadmium 

Lead 

However, since ground elevation at the DRMO is below the high seasonal water table and based upon 

discussions between the Navy, U.S. EPA, and CTDEP, the GB Pollutant Mobility Criteria have been 

identified as not applicable at the DRMO. Therefore, the contaminant list will be further screened in this 

FS to be protective of the surface water of the Thames River. 

Surface Water Protection COCs 

To determine soil COCs to be protective of the surface water of the Thames River, surface water quality 

values will be used to back calculate soil concentrations that will not adversely impact the Thames River. It 

is unlikely that human receptors will consume aquatic life that has only been exposed to contaminants 

from the DRMO. Therefore, surface water values protective of aquatic life will be used to calculate 

allowable soil values when available. Any of the above contaminants present in the soil above these 

calculated concentrations will be retained as COCs. An allowable soil value will be calculated to be 

protective of the surface water using the following equation: 

PRG = sWV 
MCL or HBL 

x SSL 
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Where: 

- 

SWV = Surface Water Quality Value 

MCL = Federal Maximum Contaminant Level 

HBL = Federal Health Based Limit 

SSL = Federal Soil Screening Level 

The proposed surface water quality screening values to be used for this calculation were derived from 

several sources and are based on chronic NAWQCs for fresh water. Values for several inorganic 

compounds, acenaphthene, fluoranthene, and endrin are based on chronic NAWQCs. These values 

were developed by the U.S. EPA for the protection of most aquatic species most of the time with a 

reasonable level of confidence (ORNL, 1996; Suter and Mabrey, 1994). All other proposed values are 

Tier II secondary chronic values, These values are presented in the Oak Ridge National Laboratory 

database of ecological benchmark values (ORNL, 1996). The methodology used to derive the Tier II 

chronic values is described in U.S. EPA’s Proposed Water Quality Guidance for the Great Lakes System 

(U.S. EPA, 1993) and uses a similar approach to that used to derive NAWQCs but includes conservation 

factors which adjust for fewer data points. The value presented for heptachlor epoxide is based on the 

Tier II chronic value for heptachlor. CTDEP’s Surface Water Protection Criteria (SWPCs) were used when 

NAWQCs were not available. The proposed values are all based on freshwater criteria. 

The CTDEP’s SWPCs were developed by considering the NAWQCs and a dilution factor of 10. The 

Remediation Standard Regulations allow for determination of a site specific SWFC based upon a higher 

dilution factor if the receiving body of water (Thames River) is of sufficient size. Based on minimum 

freshwater flows from the Shetucket and Yantic Rivers which join to form the Thames River, the 

approximate flow of the freshwater portion of the Thames River is 1,512,OOO cubic feet/day (B&R 

Environmental, March 1997). In actuality, the flow rate in the Thames River is higher due to tidal 

exchange. The groundwater discharge into the Thames River from the DRMO is estimated to be 1,666 

cubic feet/day (B&R Environmental, March 1997). The calculated dilution factor for the DRMO 

groundwater entering the Thames River is 226. Therefore, for conservativeness, a dilution factor of 100 

was used to calculate site-specific SWPC values, which stands approximately mid-range between 

CTDEP’s standard SWPC dilution factor of 10 and the calculated maximum dilution factor of 226. 

Federal SSLs for the migration of chemicals to groundwater are available with a default dilution- 

attenuation factor (DAF) of 20 to account for natural processes that reduce contaminant concentrations in 

the subsurface (U.S. EPA, May 1996). A DAF of 20 is acceptable for sites 0.5 acres in size. However, 

because the DRMO is larger, a DAF of 10 was used. To be conservative the DAF of 20 was divided by 2 
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to obtain an SSL with a 10 DAF. The Federal SSLs for pollutant mobility are based on achieving MCLs in 

the groundwater or a health based limit (HBL) calculated for a 30-year exposure duration, (ICR of 1 E-6 or 

HI of 1.0). 

Table 2-5 presents the calculated maximum soil concentrations that are protective of the surface water in 

the Thames River. Table 2-6 compares the maximum soil concentrations to their respective revised 

screening values. The following COCs based on protection of surface water will be retained for this FS: 

l Benzo(a)anthracene 0 Silver 

l Benzo(a)pyrene 0 Zinc 

l Benzo(b)fluoranthene l Benzoic Acid 

l Barium . 4,4’-DDD 

l Cadmium l Aroclors-1254 & 1260 

l Chromium l Hexachlorobiphenyl 

In addition, the maximum groundwater concentrations for the soil contaminants that exceeded 

/r--Y 
groundwater protection standards were compared to the surface water quality screening values a shown 

on Table 2-5. None of the above listed chemicals have been detected in the groundwater at concentration 

which exceed the calculated screening criteria for the protection of the surface water of the Thames River. 

2.1.4.2 Groundwater Chemicals of Concern 

The Phase II RI human health risk assessment did not identify any chemicals in the groundwater as a 

concern to human receptors. In addition, since at the DRMO there is no direct contact between ecological 

receptors and the groundwater, no COCs were identified for groundwater ecological risks. 

Analytical groundwater data for the site were compared to Connecticut MCLs and remediation standards 

for groundwater and surface water protection. The groundwater protection criteria used in the Phase II RI 

were applicable for GA or GAA designated groundwater. 

Although COCs were identified in the Phase II RI as a concern, the groundwater of the site was recently 

reclassified to GB as discussed in Section 2.1.4.1. Therefore, groundwater at the DRMO is not 

considered a drinking water source and the COCs identified for direct contact in the Phase II RI are not 

retained as COCs for this FS. 
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TABLE 2-5 

DRMO FS 
SUMMARY OF CONCENTRATIONS AND DETERMINATION OF SURFACE WATER PROTECTION LEVELS - SOIL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 3 

Chemical Maximum Concentrations SSL 
Soil - Sur 1 Soil -All 1 Groundwater 10 DAF (1) 

MCL (2) HBL (3) SW Quality Calculated 
Screenina Values Max Soil Cont. 

4-Methylphenol 
Styrene 

?thane 1, i ,2,2-Tetrachloroc 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
Xvlenes. Total 

mgW m!dkg mglL mgh mglL mg/L mgllI(4) 
ND 

I mgh 
0.209 ND 4’3 46) 46) 0.013 -Il=z\ 

4 -,u, I 
0.00128 0.00259 ND 2 0.1 49) 46) 

.-. I 
ND o.oooi78 Nl-l n l-n15 JR\ nIxmA I?1 !&-I -.--- _ 

0.0147 0.0147 ii 
-.-- .- 
0.03 O.&k 

“.“Y”T 22”. I e 
-(W sib 58.80 

0.00986 0.0122 ND 6 1 49) 0.98 5.88 
0.04 0.0931 0.008 0.03 0.005 49) 47 282.00 
ND 0.00166 0.005 0.005 0.002 4% 78.2 195.50 

0.00464 0.0297 ND If-l -IQ\ 12.35 

V.” I 
I nnnnni I 46) -(6) 

.““. I ““” I I 0.1 I 41.25 
ND I 43 I I JR\ I n 17 -161 

t I& kn 



TABLE 2-5 

DRMO FS 
SUMMARY OF CONCENTRATIONS AND DETERMINATION OF SURFACE WATER PROTECTION LEVELS - SOIL 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

Chemical 

4,4-DDE 
* "1 nnl- 

Maximum Concentrations SSL 
Snil - SIW I Snil - All I Grmrndwatnr IO DAF II\ 

MCL (2) HBL (3) SW Quky Calculated 
Screening Vshlne Msu Snil Cnnr --.. --. --.. . . . . - .--..-__ -_-. .- -_-. ,., " ..a."..I ..I."_ W".. W"..". 

wlkg mglkg mg/L Wkg mg/L mglL w/L (4) mglkg 
c ---- - ---- 

,I\ ’ 0.0003 46) 46) 
n nnn-2 n nnnnw “.22 

'ZQ 

NOTES: 
I From the USEPA Soil Screening Guidance (USEPA, May 1996). 
2 Maximum Contaminant Level (USEPA, 1995). 
3 Water Health Based Limit calculated for 30-year exposure duration, lOE-6 risk or hazard quotient = l(USEPA, May 1996). 
4 Chronic Criteria for Aquatic Life with a dilution factor of 100 (ORNL, 1996) unless otherwise noted. 
5 CTDEP Surface Water Protection Criteria for Substances in Groundwater with a dilution factor of 100 (CTDEP, December 1995). 
6 Criteria is unavailable for this chemical. 
7 Based on Tier II chronic value for heptachlor (ORNL, 1996). 
8 A screening level of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA 

Corrective Action Facilities (USEPA, 1994). 
9 MCL is available for this chemical; therefore, HBL value not required. 
10 Recommended preliminary remediation goal set by EPA (USEPA, May 1996). 
11 Secondary MCL. 

DAF = Dilution and attenuation factor MCL = Maximum Contaminant Level 
SSL = Soil Screening Level Sur = Surface 
SW = Surface Water All = All soil (0 - 4 ft.) 
HBL = Health Based Limit ND = Not detected 



TABLE 2-6 

DRMO FS 
DEVELOPMENT OF SOIL COCs 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 3 

I CHEMICAL 1 INITIAL SCREENING 1 REVISED SCREENING I MAX CONCENTRATION 1 COC FOR FS 1 

I Soil I Pollutant Mobility (1) I Max Allowable Concentration I Max Soil Concentration I Yes/No I 
GWkg) OWW (wlkg) 

1, I-Dichloroethane 14 13.51 0.00625 No 
1,2-Dichloroethane 0.2 182.00 0.00668 No 
2Butanone 80 NA 0.0144 No 
Acetone 140 300.00 1.63 No 
Benzene 0.2 39.00 0.00641 No 
Carbon Disulfide NA 0.37 0.00537 No 
Chloroethane NA NA 0.00155 No 
Ethylbenzene 10.1 6.78 0.00907 No 
2-Hexanone NA NA 0.00303 No 
Methylene Chloride 1 440.00 0.427 No 
4-Methyl-Zpentanone 14 NA 0.00121 No 
4-Methylphenol NA NA 0.209 No 
Styrene 20 NA 0.00259 No >.. 
1,1,2,2-Tetrachloroethane 0.1 228.75 0.00178 No ; 
Tetrachloroethene 1 58.80 0.0147 No I i 

Toluene 67 5.88 0.0122 No 
Trichloroethene 1 282.00 0.0931 No 
Vinyl Chloride 0.4 195.50 0.00166 No 
Xylenes, Total 19.5 12.35 0.0297 No 
1,3-Dichlorobenzene 120 NA 1.06 No 
1,2,4-Trichlorobenzene NA 392.86 4.94 No 
2-Methylnaphthalene NA NA 8.36 No 
Acenaphthene NA 327.75 13.7 No 
Acenaphthylene 84 NA 5.6 No 
Anthracene 400 43.80 29.3 No 
Benzo(a)anthracene 1 27.00 43.7 Yes 
Benzo(a)pyrene 1 28.00 40.6 Yes 
Benzo(b)fluoranthtene 1 75.00 78.6 Yes 
Benzo(g,h,i)perylene NA NA 11 No 
Benzo( k)fluoranthene 1 73.50 19.4 No 



TABLE 2-6 

DRMO FS 
DEVELOPMENT OF SOIL COCs 

NSB-NLON, GROTON;CONNECTICUT 
PAGE 2 OF 3 

I CHEMICAL 1 INITIAL SCREENING 1 REVISED SCREENING I MAX CONCENTRATION 1 COCFORFS 1 

Soil Pollutant Mobility (1) Max Allowable Concentration Max Soil Concentration Yes/No 
Benzoic Acid NA 8.40 12 Yes 
Bis(2-ethylhexyhphthalate 11 3600.00 12.5 No 
Butyl benzyl phthalate 200 126.21 0.423 No 
Carbazole NA NA 14.2 No 
Chrysene NA NA 47.1 No 
Dibenzo(a,h)anthracene NA NA 1.16 No 
Dibenzofuran NA NA 14.3 No 
Fluoranthene 56 1333.00 95.1 No 
Fluorene 56 109.20 19.2 No 
Indeno( 1,2,3-cd)pyrene NA NA 9.29 No 
Naphthalene 56 50.40 23.7 No 
Phenanthrene 40 NA 96.9 No 
Pyrene 40 NA 174 No 
4,4’-DDD NA 0.08 0.227 Yes 
4,4’-DDE NA NA 0.0359 No / 
4,4’-DDT NA 0.22 0.0634 No I 1 

Aroclors (1254+1260) 0.005 0.38 51.5 Yes 
Delta-BHC NA NA 0.00509 No 
Dieldrin 0.007 NA 0.00468 No 
Endosulfan II NA 0.23 0.0254 No 
Endosulfane Sulfate NA NA 0.0379 No 
Endrin NA 1.53 0.0125 No 
Endrin Aldehyde NA NA 0.00686 No 
Endrin Ketone NA NA 0.0319 No 
Gamma-Chlordane 0.066 9.25 - 0.0204 No 
Heptachlor Epoxide 0.02 1.21 0.0207 No 

+ 



TABLE 2-6 

h) 
I, 
a 

DRMO FS 
DEVELOPMENT OF SOIL COCs 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 3 

I CHEMICAL 1 INITIAL SCREENING 1 REVISED SCREENING I MAX CONCENTRATION 1 COC FOR FS 1 

Soil 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Pollutant Mobility (1) Max Allowable Concentration Max Soil Concentration Y&No 
TCLP (mg/L) @WW (mg/L I mglkg) 

NA NA 18900 No 
0.06 1250.00 134 No 
0.5 5510.00 16.4 No 
IO 160.00 I .3 I 934 Yes 

0.04 519.75 24.9 No +,.. 
NA NA 2.9 No .~ 

0.05 88.00 0.087 / 126 Yes j 
NA NA 16300 No 
0.5 209.00 0.11 / 1210 Yes 
NA NA 179 No 

g 

13 NA 8730 No 
2 (SPLC) 52.00 7.68 No 

NA NA 103000 No 
0.15 8530.00 0.87 I5980 No 
NA NA 7190 No 

,,I; 

NA NA 1260 No 
0.02 65.00 20.7 No 

1 10400.00 1250 No 
NA NA 6520 No 
0.5 1.95 0.1 / 0.773 No 

0.36 6.12 0.029 124.3 Yes 
NA NA 4220 No 

0.05 157.50 0.64 No 
0.5 20000.00 368 No 
50 13200.00 28300 Yes 

Is 
8 

NOTES: 
1 CTDEP Pollutant Mobility Criteria for Soil for GB Areas (CTDEP, December 1995). 
COC Chemical of Concern 
NA Criteria unavailable to calculate a maximum allowable soil screening level. 



Since groundwater at the DRMO eventually discharges to the Thames River, site-specific groundwater 

data were compared to CTDEP’s SWPC (CTDEP, December 1995). The following compounds were 

detected in the groundwater above their respective site-specific SWPCs and were retained as COCs in 

the Phase II RI: 

l Arsenic 

0 Copper 

l Lead 

0 Zinc 

Table 2-7 compares the maximum groundwater concentrations to these site-specific SWPC values and 

shows that, since no detected concentrations exceed these SWPC values, no groundwater COCs need 

be retained for this FS. 

2.2 PRELIMINARY REMEDIATION GOALS 

Preliminary Remediation Goals (PRGs) are concentrations of contaminants in the environmental media 

that, when attained, should achieve Remedial Action Objectives (RAOs). PRGs are developed to ensure 

that contaminant concentration levels left on site are protective of human and ecological receptors. In 

general, PRGs are established with consideration given to: 

_.*-. 

. Protecting human receptors from adverse health effects; 

. Protecting the environment from detrimental impacts from site-related contamination; 

l Compliance with Federal and state ARARs. 

2.2.1 Preliminary Remediation Goals for Soil 

Soil PRGs were determined for the COCs identified in Section 2.1. The soil PRGs were based on the 

following criteria: 

l Protection of human health 

. Protection of ecological receptors 

. Protection of surface water 
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TABLE 2-7 

DRMO FS 
DEVELOPMENT OF GROUNDWATER COCs 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 1 OF 2 

I CHEMICAL I INITIAL SCREENING 1 REVISED SCREENING I MAX CONCENTRATION I cot 1 

I Groundwater I SWPC (1) I SWPC with 100 DF I Max Groundwater Concentration I Yes/No 
WL) WL) wu 

Aluminum NA NA 19300 No 
Arsenic 4 40 21 No 
Barium NA NA 288 No 
Beryllium 4 40 1 No 
Boron NA NA 2370 No 
Cadmium 6 60 4 No 
Calcium NA NA 274000 No 
Chromium 110 1100 47.6 No 

h) 
tb Cobalt NA NA 14.3 No 
2 Copper 48 480 355 No 

Iron NA NA 44800 No 
Lead 13 130 52.7 No 
Magnesium NA NA 949000 No 
Manganese NA NA 1440 No 
Mercury 0.4 4 0.3 No ,),:( 

Nickel 880 8800 32.9 No 
Potassium NA NA 364000 No 
Selenium 50 500 23.5 No 
Sodium NA NA 7560000 No 
Vanadium NA NA 64.2 No 
Zinc 123 1230 356 No 
I, 1 -Dichloroethane NA NA 3 No 
1,2-Dichloroethene (total) NA NA 8 No 
Carbon disulfide NA NA 3 No 

7 Trichloroethene 2340 23400 8 No 
0 Vinyl chloride 15750 157500 5 
s 

No 
1,4-Dichlorobenzene 26000 260000 0.5 No 

-4 Benzo(g,h,i)perylene NA NA 1 No 
Benzoic acid NA NA 21 No 



TABLE 2-7 

DRMO FS 
DEVELOPMENT OF GROUNDWATER COCs 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 2 

I CHEMICAL 1 INITIAL SCREENING 1 REVISED SCREENING I MAX CONCENTRATION I cot 1 . 
I Groundwater I SWPC (1) I SWPC with 100 DF I Max Groundwater Concentration I Yes/No ] 

W~U W/L) bm-) 
Bis(2-ethylhexyl)phthalate 59 590 IO No 
Di-N-butyl phthalate 120000 1200000 1 No 
Di-N-octyl phthalate NA NA 5 No 
Diethyl phthalate NA NA 3 No 
Dimethyl phthalate NA NA 0.9 No 
Indeno(l,2,3-cd)pyrene NA NA 1 No 
Phenol 92000000 920000000 4 No 

Y 
lz 

NOTES: 
1 Surface Water Protection Criteria for Substances in Groundwater, using a dilution factor of IO (CTDEP, December 1995). 

COC Chemical of Concern 
DF Dilution Factor 
SWPC Surface Water Protection Criteria 



.’ ., 

2.2.1.1 Human Health Risk-Based PRGs 

Using recalculated risk values based on the analyte concentrations with validated and unvalidated data 

and for “all soil” data from 0 to IO feet bgs, Preliminary Remediation Goals (PRGs) were calculated for 

several potential human receptors at NSB-NLON. The set of chemicals considered for PRG evaluation 

consisted of the COCs described in Section 2. I .4..1. Initially, all exposure pathways (considering all 

receptors, media, and routes of exposure) with Incremental Cancer Risks (ICRs) of more than IE-06 

and/or Hazard Indices (HIS) of more than 1.0 were identified. If the risk or hazard values approached 

these levels, the relevant scenarios were also included for initial consideration. For each scenario, 

individual chemicals which contributed at least 1 E-6 to the ICR or 0. I to the HI were selected. If the risk or 

hazard values approached these levels, the contributing chemicals were also included in the PRG 

calculations. Upon further consideration, the ICR level of lE-4, established by U.S. EPA as representing 

an unacceptable risk, was used instead to initially screen potential cancer risks for development of PRGs. 

Site-specific PRGs were calculated using the following equation: 

Exposure Concentration/Calculated Risk Value = PRG/Desired Risk Level 

Solving for the PRG, the equation becomes: 

PRG = (Exposure Concentration) (Desired Risk Level)/Calculated Risk Value 

For example, assuming that the total ICR (ingestion and dermal routes) for an employee exposed to 

Aroclors in surface soil was 1.86 E-6 (B&R Environmental, March 1997) and that the soil concentration 

was 0.35 mg/kg, the PRG at the 1 E-6 level would be calculated as follows: 

PRG = (0.35 mg/kg) (1 E-6)/1.86E-6 = 0.19 mg/kg 

PRG calculations are included in Appendix A. 

The final PRGs for soil COCs were selected by identifying chemicals which contributed at least a IE-06 

risk to an overall ICR of more than lE-4 and/or a major portion of an overall HI greater than 1.0. Typically 

the COCs for non-carcinogenic risk contributed an HQ approaching or greater than 1.0. The following 

PRGs were developed for the COCs identified during the human health risk assessment: 
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Soil PRGs For Full-Time Employee: 

l Aroclors (1254 and 1260) 

Soil PRGs For Construction Worker: 

l Aroclors (1254 and 1260) 

l Cadmium 

Soil PRGs For Older Child Trespasser: 

l Aroclors (1254 and 1260) 

Soil PRGS For Future Resident: 

l Benzo(a)anthracene 

l Benzo(a)pyrene 

l Benzo( b)fluoranthene 

l Dibenzo (a,h)anthracene 

l Indeno(l,2,3-cd)pyrene 

l Aroclors (1254 and 1260) 

l Hexachlorobiphenyl 

l Dioxins (HpCDD & OCDD) 

l Arsenic 

l Beryllium 

l Cadmium 

l Chromium 

IO mg/kg 

6 mg/kg 

84 mg/kg 

IO mg/kg 

2 mglkg 

0.2 mglkg 

2 mg/kg 

0.2 mg/kg 

2 mg/kg 

0.35 mg/kg 

0.35 mg/kg 

0.00059 mg/kg 

0.96 mg/kg 

0.35 mg/kg 

67 mg/kg 

11 mg/kg 

2.2.9.2 Ecological Risk-Based PRGs 

Although, as per the Phase II RI, under the current land use the ecological receptor exposure risks for the 

DRMO are low. However, under a future land use scenario, removal of the asphalt cap could be 

anticipated allowing ecological receptors to be exposed to surface soil. Therefore, PRGs for soil at the 

DRMO were derived from values presented in either the Area A Downstream/OBDA FFS (B&R 

Environmental, July 1997) or the ORNL database (ORNL, 1996) of toxicological benchmarks for 

ecological risk assessment. The value for DDT/DDD was derived using a risk-based approach to 

calculate a site-specific value which is protective of terrestrial receptors such as the short-tailed shrew 

(B&R Environmental, July 1997). The PRG for zinc was based on a screening value determined to be 

protective of terrestrial plants (ORNL, 1996; Will and Suter, 1994). All other soil PRGs presented were 

derived by ORNL and were chosen by comparing the ORNL benchmarks for plants, microorganisms, and 
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earthworms in soils to calculate PRGs for wildlife. The most conservative value was selected as the soil 

PRG (Efroymson et al., 1996). PRGs were only developed for COCs determined to contribute the major 

portion of the cumulative risk to the ecological receptors. Table 2-8 lists the PRGs developed for the 

COCs determined to be major contributors in the Ecological Risk Assessment. 

2.2.1.3 PRGs for the Protection of Surface water 

PRGs were developed for the soil at the DRMO to be protective of the surface water of the Thames River 

by leaching of contaminants from the soil to the groundwater and then to the surface water. Federal 

guidance for pollutant mobility are based on achieving MCLs in the groundwater. An allowable soil value 

was calculated to be protective of the surface water by taking a ratio of the maximum SWPC divided by 

the MCL or HBL and multiplying by the Federal pollutant mobility criteria (see Section 2.1.4.1). The 

following PRGs were developed for the COCs identified in the soil to be protective of the surface water 

from contaminants leaching from the soil: 

. Benzoic Acid 

l Benzo(a)anthracene 

8.4 mglkg 

27 mglkg 

l Chromium 

0 Silver 

209 mglkg 

6.12 mglkg 

4-+-Y l Benzo(a)pyrene 28 mglkg l Zinc 13,200 mglkg 

l Benzo(b)fluoranthene 75 mglkg l Aroclors-1254 8 1260 0.38 mglkg 

l Barium 160 mglkg l Hexachlorobiphenyl 0.38 mglkg 

l Cadmium 48 mglkg . 4,4’-DDD 0.08 mglkg 

2.2.1.4 Summary of Soil PRGs 

Table 2-9 summarizes the PRGs developed for the chemicals determined to be COCs in the soil based on 

the human health and ecological risk assessment conducted for a particular land use scenario or based 

upon protection of surface water. 

2.3 GENERAL RESPONSE ACTIONS AND ACTION SPECIFIC ARARS 

General Response Actions (GRAS) are broadly defined remedial approaches that may be used (by 

themselves or in combination with one or more of the others) to attain the RAOs. Action-specific ARARs 

and TBCs are those regulations, criteria, and guidances that must be complied with or taken into 

consideration during remedial activities on site. 
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TABLE 2-8 

DRMO FS 
ECOLOGICAL RISK-BASED SOIL PRELIMINARY REMEDIATION GOALS 

NSB-NLON, GROTON, CONNECTICUT 

Contaminant of 
Concern 

Aluminum 

PRG (mglkg) Source/Notes 

50 Efroymson et al., 1996 (plant) 

Antimony 5 Efroymson et al., 1996 (plant) 

Boron 0.5 Efroymson et al., 1996 (plant) 

Cadmium 3 Efroymson et al., 1996 (plant) 

Chromium 0.4 Efroymson et al., 1996 (earthworm) 

Cobalt 20 Efroymson et al., 1996 (plant) 

1 Copper 50 1 Efroymson et al., 1996 (earthworm) 

Lead 50 ( Efroymson et al., 1996 (plant) 

Mercury 0.128 Efroymson et al., 1996 (shrew) 

Silver ’ 2 Efroymson et al., 1996 (plant) 

Thallium 1 Efroymson et al., 1996 (plant) 

Vanadium 
I 

2 
I 

1 Efroymson et al., 1996 (plant) 

Zinc 

DDT, DDD 

50 

5 

I 

Will and Suter, 1994 (plant) 

B&R Environmental, December 1996 (shrew) 

-- 
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TABLE 2-9 
51 
2 DRMO FS 
;;: 
3 SUMMARY OF SOIL PRGs 

NSB-NLON, GROTON, CONNECTICUT 

MEDIA: SOIL Alternate Pollutant Mobility 
Risk PRG (mglkg) to be Protective of the Surface 

Y 
5 

Mercury 0.128 

Silver 2’ 6.12 

Thallium I 

2 
Vanadium 2 

0 Zinc 50’ 13200 

R 



TABLE 2-9 

DRMO FS 
SUMMARY OF SOIL PRGs 

NSB-NLON, GROTON, CONNECTICUT 

NOTES: 

1 Risk-based PRGs for chemicals contributing at least 1 E-06 to a cumulative cancer risk of greater than 1 E-04 or 

a major portion of a noncancer hazard index of greater than 1 .O. 

2 Calculated value using Federal oiState water quality standards (see Table 2-3). 

* Lowest value selected as overall PRG. 



2.3.1 General Response Actions 

GRAS describe categories of actions that could be implemented to satisfy or address a component of a 

remedial action objective (RAO) for the site. Remedial action alternatives will then be composed using 

general response actions singly or in combination to meet the remedial action objectives. The remedial 

action alternatives, composed of GRAS, will be capable of achieving the RAOs for each contaminated 

medium at the site. The contaminated media of concern at the DRMO site is the soil. The following GRAS 

will be considered for the‘DRM0 site: 

l No Action 

. Institutional Controls 

0 Containment 

l Removal 

l Treatment 

l Disposal 

2.3.1 .I No Action 

A no action response is included to act as a baseline in the comparison of all the alternatives. The no 

action response is retained during the FS process as required by NCP [40 CFR 300.430(e)(6)]. This 

response encompasses exactly what the name implies. No remedial action is taken and the contaminated 

media is left undisturbed without the implementation of any institutional controls, containment, removal, 

treatment, or other mitigating actions. The no action response also does not provide for monitoring of 

contamination or any restrictive use controls. For the DRMO, the no action response would leave the 

existing cap in place but would not include any maintenance of that cap. 

2.3.1.2 Institutional Controls 

Access controls and/or land use restrictions are included in the institutional control response action. 

These measures are taken to reduce or eliminate pathways of exposure to hazardous substances at the 

site. These controls could involve the use of groundwater monitoring networks and/or groundwater use 

restrictions and access controls. The physical qualities of the contaminants, volume, mobility and toxicity, 

are not changed with the application of these controls. For the DRMO, the institutional controls response 

action would also include maintenance of the existing cap. 
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2.3.1.3 Containment -- 

Another method of reducing the risk to the public and the environment is through containment, which 

involves the application of physical measures to reduce the potential for exposure to contaminants and/or 

contaminant migration. To reduce the migration of contaminants, the contaminated media must be isolated 

from the primary transport mechanisms, such as wind, erosion, surface water, and groundwater. 

Contaminated media may be isolated by installing surface and subsurface barriers that either block or 

divert any transport media (i.e., groundwater, wind, etc.) or exposure pathway from the contaminants. 

Pumping wells used for gradient control can provide a type of barrier to contain the migration of 

contaminated groundwater plumes. For the DRMO, some containment is already provided by an existing 

cap. 

2.3.1.4 Removal 

Technologies under the removal response action category are used to move contaminated media from its 

present location in order to be treated and/or disposed of elsewhere. Removal process options are 

combined with treatment and/or disposal process options to develop alternatives and could involve the 

installation of extraction wells or collection trenches to remove contaminated groundwater. For the 

DRMO, the removal response action would also include repair and restoration of these areas of the 

existing cap which have been damaged by this response action. 

2.3.1.5 Treatment 

The treatment response action includes both in situ and ex situ treatment process options and could 

include physical, chemical, biological, solidification and/or thermal measures designed to reduce the 

toxicity, mobility, and/or volume of the contaminants present. Ex situ treatment process options are used 

with removal and disposal process options to develop alternatives. 

2.3.1.6 Disposal 

Disposal technologies include placement of removed or treated materials in an onsite or an offsite 

permanent disposal facility. The disposal process options are used with removal options and possible 

treatment options to develop alternatives. The toxicity, mobility, or volume of the contaminants is not 

reduced through the singular application of disposal. This response action will reduce or eliminate 

exposure pathways related to direct human contact with contaminated material and also includes 

discharge/release of untreated to treated groundwaters. _-’ 
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2.3.2 Action-Specific ARARs 

Action-specific ARARs and TBCs are technology- or activity-based regulatory requirements or guidance 

that would control or restrict remedial action. Tables 2-10 and 2-l 1 present a list of Federal and State of 

Connecticut’s action-specific ARARs and TBCs for the DRMO FS. 

2.4 ESTIMATED VOLUMES OF CONTAMINATED MEDIA 

For remedial action purposes, preliminary volumes of contaminated media were estimated from samples 

that contained contaminants at concentration levels that exceeded PRGs for current industrial land use 

and future residential land use. 

Figure B-l in Appendix B presents the sample locations and concentrations of contaminants that exceed 

PRGs for the current industrial land use scenario. Under the current industrial land use scenario, 

concentrations of antimony and chromium detected in the soil samples were not above the calculated 

PRG values. Figure B-2 through B-6 in Appendix B present the sample locations and concentrations of 

contaminants that exceed PRGs for the future residential land use scenario. Figures B-7 and B-8 show 

the areas of soil that contain concentrations of chemicals exceeding PRGs. Based on the known extent of 

contamination, the following are the estimated areas and volumes of contaminated soil: 

Estimated Area Average Depth 

(=I fi) (fi) 
Current Industrial Land Use I 

Areas 6TB2 and DRMO 51-65 2,745 8 

Areas DRMO 39-6TB9 and DRMO 40 4,800 6 

Area DRMO 57-72 3,683 10 

Total 

Future Residential Land Use 

Main Ecological Area 

Areas 6TB2, DRM040-71, and 6MW4S 

Areas DRMOSl-65, 6TB20, 6MW3D, and 
6TBl O-6MW2 

Areas 6TB3, DRM045, and DRM057-72 

Area 6MWl S 

Area 6MWi’S 
Total 

82,926 3(l) 

6,100 6(2) 

9,490 8(3) 

5,483 1 OC4) 

900 8 

900 10 

NOTES: 

(1) A I:1 sideslope is assumed for stability during excavation. 
(2) Areas previously excavated to a depth of 3 feet. Additional excavation of 3 feet only. 
(3) Areas previously excavated to a depth of 3 feet. Additional excavation of 5 feet only. 
(4) Areas previously excavated to a depth of 3 feet. Additional excavation of 7 feet only. 

Estimated Volume 

(cu W 

718 

1,066 

1,364 

3,148 

9,214 

678 

1,425 

1,422 

267 

333 

13,572 
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TABLE 2-10 

DRMO FS 
FEDERAL ACTION-SPECIFIC ARARs AND TBCs 

NSB-NLON, GROTON, CONNECTICUT 

Requirement 

Clean Water Act, National 
Pollution Discharge 
Elimination System (NPDES) 

Citation Status Synopsis of Requirement Action to be Taken to Attain ARAR 

40 CFR Parts 122 through Potentially Relevant NPDES (National Pollution Discharge Any alternative which would discharge into the Thames 
125, and 131 and Appropriate Elimination System) permits are required River or any navigable water would require compliance 

for any discharges to navigable waters. If with these regulations including treatment, if necessary. 
remedial activities include such a 
discharge, the NPDES standards would be 
ARARs. 

Clean Air Act National 40 CFR Part 61 Potentially Applicable NESHAPs are a set of emissions standards Emissions of hazardous air pollutants would be minimized 
Emission Standards for for specific chemicals from specific by fugitive dust control and off gas treatment from the 
Hazardous Air Pollutants production activities. thermal desorption facility. 
(NESHAPs) 

RCRA, Treatment Standards 40 CFR $268.45 Potentially Applicable Sets treatment standards for utilizing Any thermal desorption unit would be operated in 
for Hazardous Debris - thermal desorption. compliance with treatment standards. 
Thermal Desorption 

PCB Regulations Under TSCA 40 CFR 5s 761.60 through Potentially Relevant The regulations govern the storage, These regulations are not applicable because PCB levels 
761.71 and Appropriate transportation and disposal of PCBs, and at the site have been measured at no greater than 47.2 

the cleanup of PCB spills. For the most ppm. However, if PCBs are detected at greater than 50 
part, these standards only apply to PCB ppm any activities regarding storage, transportation, and 
items with concentrations above 50 ppm or disposal of such PCB-contaminated soil would be 
to materials contaminated from such items. conducted in compliance with these standards. 

Guidance of Remedial Actions OSWER Directive 9355.4- To be considered This guidance describes how to address Low levels of PCBs (47.2 ppm or less) are present within 
for Superfund Sites with PCB 01 PCB contamination issues as part of soils at the site. This guidance document will be 
Contamination remedial actions. considered in evaluating PCB issues as part of the 

remedial action. 

AirlSuperfund National 
Technical Guidance 

EPA Guidance: 
EPA1450/1-89/001- 
EPAl450/1-891004 

To be considered This guidance describes methodologies for These guidance documents will be considered when risks 
predicting risks due to air release at a due to air releases from fugitive dust and thermal 
Superfund site. desorption are being evaluated. 
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TABLE 2-11 

DRMO FS 
STATE OF CONNECTICUT ACTION-SPECIFIC ARARs AND TBCs 

NSB-NLON GROTON, CONNECTICUT 

Requirement Citation status Synopsis Evaluation/Action to be Taken 

Solid Waste Management RCRA 22a - 209-I Potentially Applicable These sections establish operating and Following remediation at the site, the area would 
through 12 closure standards for solid waste disposal be closed in accordance with these requirements. 

areas (SWDAs) including closure, post- 
closure, and groundwater monitoring 
requirements. 

Hazardous Waste Management: RCSA $22a-449(c) Potentially Applicable These sections establish standards for listing For all soils excavated hazardous waste 
Generator and Handler 100-101 and identification of hazardous waste. The determinations would be performed, and the 
Requirements standards of 40 CFR 260-261 are incorporated wastes would be managed in accordance with 

by reference. requirements of these regulations, if necessary. 

Hazardous Waste Management: RCSA § 22a-449(c) Potentially Applicable This section establishes standards for Any hazardous waste which is treated or 
TSDF Standards 104 treatment, storage, and disposal facilities, The temporarily stored on this site as part of the 

standards of 40 CFR 264 are incorporated by remedy would be managed in accordance with the- 
reference. requirements of this section. 

Hazardous Waste Management: RCSA 5 22a-449(c)- Potentially Applicable This section establishes standards for various Any hazardous waste generated through 
Generator Standards 102 classes of generators. The standards of 40 excavation, treatment or other activities would be 

CFR 262 are incorporated by reference. managed in accordance with the substantive 
Storage requirements given at 40 CFR 265.15 requirements of these regulations. 
are also included. 

Hazardous Waste Management CGS 22a-117-123; Potentially Applicable Requires certificate of public safety and These requirements would be applicable to on- 
Facility Siting Regulations RCSA 5 22a-1168-l necessity from the CT Siting Counsel prior to site-treatment of wastes. The substantive 

through 11 construction of any new hazardous waste requirements of these regulations would be met. 
disposal facility. 

Control of Noise Regulations RCSA § 22a-69-1 Potentially Applicable These regulations establish allowable noise Noise generated by any remedial actions other 
through 7.4 levels. Noise levels from construction than construction would meet the standards of 

activities are exempt from these requirements. these regulations. Noise generated by the thermal 
desorption unit would have to meet the standards 
in these regulations. Noise from well installation 
and excavation activities is not expected to 
exceed these standards. 

Air Pollution Control RCSA g 22a-174 Potentially Applicable These regulations require permits to construct Any on-site treatment unit, which produces an air 
and to operate specified types of emission discharge, would be designed to meet the 
sources and contain emission standards that substantive requirements of these regulations. 
must be met prior to issuance of a permit. Emission standards for fugitive dust would be met 
Pollutant abatement controls may be required. with dust control measures during excavation, 
Specific standards include fugitive dust (18b), transportation and offsite disposal to comply with 
incineration (18~) emissions of sulfur substantive requirements. 
compounds (19a), emissions of organic 
compounds (209, control of odors (23) and 
allowable stack concentrations (29). 



TABLE 2-I 1 

DRMO FS 
STATE OF CONNECTICUT ACTION-SPECIFIC ARARs AND TBCs 

NSB-NLON GROTON, CONNECTICUT 

Requirement 

Guidelines for Soil Erosion and 
Sediment Control 

Remediation Standards 
Regulations 

Citation Status Synopsis Evaluation/Action to be Taken 

The Connecticut To be considered These guidelines provide technical and These guidelines would be incorporated into any 
Council on Soil and administrative guidance for the development, remedial designs for this site. Erosion and 
Water Conservation adoption, and implementation of erosion and sediment control measures would be implemented 

sediment control program. during excavation activities. 

RCSA 5 22a-133k-3 Potentially Relevant These regulations provide specific numeric Although no groundwater plume has been 
and Appropriate cleanup criteria for a wide variety of identified at this site, the proposed groundwater 

contaminants in soil, groundwater, and soil monitoring would be conducted to determine if any 
vapor. These criteria include volatilization contaminants of concern are migrating offsite at 
criteria, pollutant mobility criteria, direct levels above CTDEP surface water protection or 
exposure criteria, and surface water protection volatilization standards for GB groundwater. 
criteria. Excavation of hot spots and maintenance of the 

cap and institutional controls would satisfy the 
Remediation Standards Regulations for soil. 

Water Pollution Control 

Water Quality Standards 

Disposition of PCBs 

RCSA § 22a-430-1 
through 8 

CGS 22a-426 

CGS 22a-467 

Potentially Applicable These rules establish permitting requirements Any discharges, including storm water, would 
and criteria for water discharge to surface have to meet the substantive requirements of this 
water. groundwater, and POlWs. section. No discharge is proposed to the Groton 

POTW. Discharges would be treated to meet the 
substantive requirements of these regulations, if 
necessary. 

Potentially Applicable Connecticut’s Water Quality Standards Remedial activities would be undertaken in a 
establish specific numeric criteria, designated manner which is consistent with the anti- 
uses, and anti-degradation policies for degradation policy in the Water Quality Standards. 
groundwater and surface water. 

Potentially Applicable This section regulates the disposal or Any disposal of low levels of PCBs (47.2 ppm or 
destruction of PCBs in a manner not less) present within soils at the site would be 
inconsistent with the Requirements of the conducted in compliance with this statue. All 
Toxic Substances Control Act (TSCA), listed at PCB-contaminated materials would be handled in 
40 CFR Part 761. accordance with the substantive requirements of 

this statue. 



Requirement 

Air Pollution Control: Control of 

Citation 

RCSA 22a=l74-23 

RCSA 22a-174-29 

status 

Potentially Applicable 

Potentially Applicable 
Hazardous Air Pollutants 

Regulations For the Well Drilling RCSA 25-128-33 to Potentially Applicable 
Industry 128-64 

Registration and Permitting of 
Wells and Well Drillers 

CGS 25-126 to 131 Potentially Applicable 

CT Guidelines for Soil Erosion 
and Sediment Control 

The Connecticut TBC 
Council on Soil and 
Water Conservation 

TABLE 2-11 

DRMO FS 
STATE OF CONNECTICUT ACTION-SPECIFIC ARARs AND TBCs 

NSB-NLON GROTON, CONNECTICUT 

Synopsis 

This regulation prohibits emission of any 
substance that constitutes a nuisance because 
of objectionable odor. 

This regulation establishes testing 
requirements and allowable stack 
concentrations for many substances. 

These regulations apply to new water supply 
or withdrawal wells. Non-water supply wells 
must be constructed so that they are not a 
source or cause of groundwater 
contamination. 

These regulations require well drillers to be 
registered. Separate registration apply to water 
supply and non-water supply wells. Permits 
are not required for non-water supply wells. 
However, the driller must file a completion 
report for both water supply and non-water 
supply wells. 

The guidelines provide technical and 
administrative guidance for the development, 
adoption, and implementation of erosion and 
sediment control program. 

Evaluation/Action to be Taken 

Any remedial activities would be planned and 
performed to avoid the emission of objectionable 
odors. 

Any remedial activities which results in the 
emission of substances identified as hazardous 
would comply with the substantive requirements of 
this regulation. 

No water supply or withdrawal wells will be 
installed. Groundwater monitoring wells would be 
installed so as not to be either the source or cause 
of groundwater contamination. 

No water supply wells will be installed. Any 
groundwater monitoring wells would be installed 
by a properly registered driller and completion 
reports would be filed. 

These guidelines would be incorporated into any 
remedial designs for this site. 

I ‘i 



3.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 
AND PROCESS OPTIONS 

This section identifies, screens, and evaluates the potential technologies and process options that may be 

applicable to assemble the remedial alternatives for the DRMO site at NSB-NLON. The primary objective 

of this phase of the FS is to develop an appropriate range of remedial technologies and process options 

that will be used for developing the preliminary remedial alternatives. 

The basis for technology identification and screening began in Section 2.0 with a series of discussions that 

included the following: 

l Identification of applicable or relevant and appropriate requirements (ARARs) 

l Development of remedial action objectives (RAOs) 

l Identification of volumes or areas of media of concern 

l Identification of general response actions (GRAS) 

Technology screening evaluation is performed in this section with the completion of the following analytical 

steps: 

l Identification and screening of remedial technologies and process options 

l Evaluation and selection of representative process options 

Technologies and process options will be identified for the remediation of soil in the following sections. 

The groundwater is not considered a media of concern since no COCs were identified. 

3.1 IDENTIFICATION AND SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

In this section a variety of technologies and process options are identified under each general response 

action (discussed in Section 2.4.1) and screened. The selection of technologies and process options for 

initial screening is based on the “Guidance for Conducting Remedial Investigations/Feasibility Studies 

under CERCLA” (U.S. EPA, 1988). The screening is first conducted at a preliminary level to focus on 

relevant technologies and process options. Then the screening is conducted at a more detailed level 

based on certain evaluation criteria. Finally, process options are selected to represent the technologies 

that have passed the detailed evaluation and screening. Electronic treatment technologies databases 

such as “ReOpt,” “Remediation Technologies Screening Matrix and Reference Guide,” “CLUIN”, and U.S. 
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EPA’s Vendor Information System for Innovative treatment Technologies were reviewed to confirm that all 

reasonable treatment technologies have been considered. 

- 

3.1.1 Preliminary Screening of Technologies and Process Options 

This subsection identifies and screens technologies and process options for soil at a preliminary stage 

based on implementation with respect to site conditions and contaminants of concern. Table 3-1 

summarizes the preliminary screening of technologies and process options applicable to soil. It presents 

the general response actions, identifies the technologies and process options, and provides a brief 

description of each process option followed by the screening comments. All technologies and process 

options that are not eliminated in Table 3-l will be evaluated in greater detail in Section 3.3. 

3.2 EVALUATION CRITERIA 

The evaluation criteria for detailed screening of technologies and process options that have been retained 

after the preliminary screening in Section 3.1 are effectiveness, implementability, and cost. The following 

are descriptions of the evaluation criteria: 

l Effectiveness 

- Protection of human health and environment; reduction in toxicity, mobility, or volume; and 

permanence of solution. 

- Ability of the technology to address the estimated areas or volumes of contaminated medium. 

- Ability of the technology to meet the remediation goals identified in the remedial action objectives. 

- Technical reliability (innovative versus well-proven) with respect to contaminants and site 

conditions. 

l Implementability 

- Overall technical feasibility at the site. 

- Availability of vendors, mobile units, storage and disposal services, etc. 

- Administrative feasibility. 

- Special long-term maintenance and operation requirements. 

l Cost (Qualitative) 

- Capital cost. 

- Operation and maintenance (O&M) costs. 
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TABLE 3-1 

DRMO FS 
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

NSB-NLON, GROTON, CONNECTICUT, 
PAGE 1 OF 5 

General Remedial Process Option Description Screening 
Response Technology Comments 

Action 

Jo Action None Not Applicable No further activities Required by NCP. 
would be conducted at Retain for baseline 
the site in addition to comparison to other 
existing cap to address technologies. 
contamination. 

nstitutional Monitoring 
Zontrols 

Groundwater/Surface Sampling and analysis of Potentially applicable to 
Water Monitoring new or existing wells detect potential 

and surface water. migration of 
contaminants from the 
soil to other media. 

Access/Use Active Restrictions: Fencing, markers, Potentially applicable to 
Restrictions Physical Barriers warning signs, and preclude human 

monitoring to restrict site exposure to 
access. contaminated media. 

Passive Restrictions: Administrative action Potentially applicable to 
Land Use using land use preclude human 
Restrictions prohibitions to restrict exposure to 

future site activities. contaminated media. 

Zontainment Capping Single Layer Cap/ Low permeability cap Site already has a GCL 
Multilayer Cap made up of single or and asphalt cap 

multiple layers over an installed. Repair and 
area of contamination; restoration of that cap 
materials used include may be required. 
concrete, asphalt, soil, 
clay, synthetic 
membrane, etc. 

Surface Water Revegetationl Use of dense plant Potentially applicable to 
Control Diversion/ Collection growth, dikes, berms, minimize the disruptive 

channels, and ditches to effects of the remedial 
control run-on, run-off, actions and for erosion 
erosion, and infiltration. control on caps. 

Zemoval Excavation Mechanical Removal of soil and Potentially applicable 
Excavation/Dredging buried waste using for the removal of 

conventional contaminated soil and 
earthmoving equipment buried wastes. 
above or below the 
groundwater table. 
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TABLE 3-l 

DRMO FS 
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 2 OF 5 

General 
Response 

Action 

n-situ 
‘reatment 

Remedial 
Technology 

liological 

‘hysical/ 
:hemical 

-herma 

Process Option Description Screening 
Comments 

ierobic/Anaerobic In-situ degradation of Not applicable to metals 
Uoremediation organics using and limited 

microorganisms in an effectiveness when 
aerobic/anaerobic treating halogenated 
environment. Nutrients compounds detected in 
could be injected into the the soil at the site. 
subsurface to promote 
biological activity. 

;hemical Fixation/ In-situ process where Not applicable. Difficult 
;olidification cement, lime, or other to implement because 

pozzolanic materials are of the heterogeneous 
mixed with soil in the nature of the landfill 
vadose zone to contents. 
immobilize 
contaminants. 

soil Flushing In-situ flushing of Not applicable. 
contaminants from the Questionable 
vadose zone into the effectiveness due to the 
saturated zone using variable contact time 
water or solvents in caused by 
conjunction with an heterogeneous 
injection/extraction well subsurface site 
system. conditions. Increases 

the mobility of 
contaminants. 

\ir Spargingi Vapor In-situ system of air Not applicable. Not 
ixtraction injection and extraction effective for inorganics 

wells to promote 
biodegradation and 
transfer of volatile 
organics to the vapor 
phase. 

or PAHs. - 

litrification High-power electric Not applicable. Not 
current passed through proven in effectiveness 
an area of contamination with heterogeneous 
in situ to melt material subsurface material. 
into a glass-like, solid Not appropriate for low 
imatrix. level inorganic and 
~ organic contamination. 
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TABLE 3-l 

General 
Response 

Action 

ix-situ 
‘reatment 

DRMO FS 
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 3 OF 5 

Remedial 
Technology 

Process Option Description Screening 
Comments 

‘hysical/ 
Chemical 

Chemical Fixation- 
Solidification 

Treatment of excavated Not applicable. Not 
soil in a slurry reactor or effect’ive for inorganics 
by tilling under controlled and questionable 
conditions using natural effectiveness for PAHs, 
or cultured pesticides, and PCBs. 
microorganisms to Excavation of the soil is 
biodegrade organic necessary and 
contaminants. materials must be sized 

prior to treatment. 
Ex-situ mixing of Potentially applicable. 
cement, lime, or other Retain for treating soil 
pozzolanic materials with inorganic 
with excavated soil to compounds and low 
immobilize contaminants concentrations of 

organic compounds to 
reducing contaminant c 
mobility. 

Soil Washing/ Solvent Ex-situ treatment to 
Extraction - 

Dewatering 

Size Separation 

Potentially applicable. 
move contaminants from Retain for treating soil 
soil phase into a with exclusively 
leaching agent using inorganic or organic 
chemical and contaminants. 
solubilization processes. 
Converts contaminants 
to a more concentrated 
or less toxic form. 
Removal of free water Potentially applicable. 
from wet material Retain for pre-treatmen 
through use of passive of wet excavated soil. 
gravity-driven stockpiling 
or mechanical 
expression with filter 
press, centrifuge, etc. 
Minimize waste by Potentially applicable. 
physically screening out Retain as a 
size fractions of soils or pretreatment step for 
sediments containing excavated 
minimal contamination. heterogeneous waste 

and fill material. 
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TABLE 3-1 

DRMO FS 
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 5 

General Remedial Process Option Description Screening 
Response Technology Comments 

Action 
Crushing-Grinding- Use of heavy-duty Potentially applicable. 
Shredding equipment to reduce the Retain as a 

size of excavated waste pretreatment step for 
and fill material. excavated 

heterogeneous waste 
and fill material. 

Thermoplastic 
Solidification 

Ex-situ process where Not applicable. 
soil is mixed with Typically applies to 
asphalt, bitumen, highly contaminated 
paraffin, polyethylene or (especially nuclear) 
other organic polymers, wastes and mobile 
and heated to form a wastes that are not 
stable solid. amenable to chemical 

fixation. 

Iisposal 

Thermal 

On Site 

Thermal Desorption Application of heat to Potentially applicable. 
remove organics from Retain to treat soils 
excavated soil by containing mainly 
volatilization. Vapor organic compounds. 
phase is treated by Additional treatment 
incineration or carbon would be required for 
adsorption. inorganic compounds. 

Incineration Use of high temperature Potentially applicable. 
to pyrolize or oxidize Retain to treat soils 
organic contaminants in containing mainly 
excavated soil into less organic compounds. 
toxic gases. Additional treatment 

would be required for 
inorganic compounds. 

Consolidation Excavation and Not applicable. 
deposition of all wastes Requires cap removal 
in one location to and excavation of soil. 
minimize space and Waste is already 
closure requirements. centralized. 

Engineered Disposal Disposal of Not applicable. Does 
Cell contaminated waste/fill not treat contaminants. 

and soil in an on- Requires cap removal 
property disposal cell. and excavation of soil. 

Site located within the 
100 year floodplain. 
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TABLE 3-1 

DRMO FS 
INITIAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 5 OF 5 

Remedial 
Technology 

Process Option Description Screening 
Comments 

3ff Site Permitted Treatment, Disposal of Potentially applicable 
Storage, and contaminated waste/fill for hazardous waste/fill. 
Disposal (TSD) and soil at a permitted 
Facility commercial TSD facility. 
Solid Waste Disposal Disposal of landfill Potentially applicable 
Facility contents at an offsite, for non-hazardous 

permitted, solid waste waste/fill. 
facility. 

Unshaded items indicate those passing the initial screening process. 
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All of the items listed above may not apply directly to each technology and, therefore, will be addressed 

only as appropriate. Screening evaluations at this stage generally focus on effectiveness and 

implementability, with less emphasis on cost evaluations. Technologies whose use would be precluded 

by waste characteristics and inapplicability under the given site conditions are screened and eliminated 

from further consideration. At this stage, no technologies will be eliminated based on cost. A process 

option within a technology category, however, may not be carried through if an equally effective process 

option under that technology is available at a lower cost. Each technology presented in this section is not 

necessarily intended to be implemented alone, as it may be combined with other technologies into 

remedial action alternatives. 

_- 

3.3 FINAL SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS 

The final screening of technologies and process options is based on evaluation criteria described in 

Section 3.2. The following are the soil technologies and process options remaining for final screening: 

General Response Action Remedial Technology 

No Action None 

Institutional Controls Monitoring 

Access/Use Restrictions 

Containment 

Removal 

Ex Situ Treatment 

Surface Water Control 

Capping 

Excavation 

Physical/Chemical 

Thermal 

Disposal Off Site 

3.3.1 No Action 

Process Options 

Not applicable 

GroundwaterKSurface Water Monitoring 

Active: Physical Barriers/Security Guards 

Passive: Land Use Restrictions (Master Plan) 

Revegetation!Diversion/Collection 

Repair & Restoration of Existing Cap 

Excavation/Dredging 

Chemical Fixation-Solidification 

Soil Washing-Solvent Extraction 

Dewatering 

Size Separation 

Crushing-Grinding-Shredding 

Thermal Desorption 

Incineration 

RCRA Hazardous Waste TSD Facility 

Solid Waste Disposal Facility 

No action consists of maintaining status quo at the site, including leaving the existing asphalt and GCL cap 

in place. No action is retained as a baseline for comparison purposes. 

,‘---.’ 

019715/P 3-8 CT0 0267 



Effectiveness 

No action would only have limited effectiveness in meeting the remedial action objectives for the site. The 

existing cap would reduce potential exposure to contaminated soil which could pose an unacceptable level 

of health hazard to current and future receptors. However, the persistence of this reduction would be 

unknown since the cap would not be maintained. No action would also not be effective in evaluating 

contaminant mobility and potential migration offsite since no monitoring would be performed. 

Implementability 

There would be no implementability concerns since no action would be implemented. 

cost 

There would be no costs associated with no action. 

Conclusion 

No action is retained as required by NCP to provide a baseline comparison. However, no action would not 

be sufficient for long-term attainment of the RAOs since the existing cap would not be maintained and no 

monitoring would be performed. 

3.3.2 Institutional Controls 

Institutional controls would consist of maintaining the existing cap and surface water controls, limiting 

access through fencing and security, restricting future land use, and performing monitoring. Modifications 

to the Master Plan would be made to prevent the land to be used in the future as a residential area to 

prevent the disturbance of buried waste. Fencing and security would be used to restrict access to 

contaminated media. 

Monitoring would consist of sampling and analysis of groundwater to determine if contamination is 

migrating from the soil. If contaminant migration is detected, monitoring would also include sampling and 

analysis of the Thames Rivers water and sediment. 
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Effectiveness 

Maintenance of the existing cap, limiting site access, and implementation of land use restrictions would be 

effective, depending on the administration of controls. These controls would minimize potential human 

health risks associated with ingestion and dermal exposure to contaminated soil. 

Monitoring with sampling and analysis of environmental media would not by itself be effective in reducing 

the migration of contaminants in the environment, but it would identify a trend in COCs concentrations at 

the site and determine whether these COCs are migrating off site or to other site media. Monitoring could 

be used to determine the need for further action, if necessary. Sampling and analysis of environmental 

media would also be a technically effective means of assessing the progress of a remedial action. 

Implementability 

Institutional controls and monitoring would be readily implementable, assuming that the DRMO continues 

to be a Federal facility. Implementability of these controls would be more of a concern if the site is 

transferred to private property. Provisions would be incorporated in property transfer documents to insure 

the continued implementation of institutional controls. Currently there are no plans to close NSS-NLON. 

Resources, equipment and materials are readily available for the maintenance of the existing cap and 

fence, the installation of new monitoring wells, the maintenance and sampling of new and existing wells, 

and the preparation of deed restrictions. 

cost 

Costs of institutional cost and monitoring would be low 

Conclusion 

Institutional controls and monitoring are retained for future consideration to minimize exposure to 

contaminated soil and assess the possibility of contaminant migration. 

3.3.3 Containment 

The technologies being considered under containment are surface water controls and capping, both of which 

currently exist at the DRMO. 
_I.. 

019715/P 3-10 CT0 0267 



3.3.3.1 Surface Water Controls 

Surface water controls would consist of the use of stream diversion or other erosion control measures. 

Stream diversion typically involves the construction of channels, dikes, berms, etc., to provide a preferential 

pathway for surface water, collected from rainfall, to run off. Such preferential pathways minimize contact 

with the surface soils and consequently reduce the migration of contaminants from the surface soils into the 

environment. Moreover, preferred water channels are useful when large areas of land are capped. Other 

erosion control measures would consist of vegetative cover and/or rip-rap (i.e., rocks, stones, etc.) placed on 

the wastes, and a topsoil cover to minimize the entrainment of contaminated material or clean soil (cap 

material) in surface water runoff. Usually vegetation is seeded in a topsoil covering the wastes, whereas rip- 

rap material is used on the surface of the soil. 

During the installation of the existing asphalt and GCL cap at the DRMO, surface water drainage channels 

were installed to divert the surface runoff water flow around that cap. In addition, riprap was installed 

along the bank of the Thames River, 

Effectiveness 

Surface water controls would be effective in the collection of rainfall and diversion of surface runoff water 

flow. In addition, surface water controls are technically reliable. The site is currently covered with an asphalt 

and GCL cap, and erosion of the cap due to precipitation and surface water flow is not considered to be 

significant. 

Implementability 

Surface water controls currently exist at the DRMO site. Repair and restoration of these controls following 

any additional remedial actions would be readily implementable with the use of normal construction 

equipment and materials. 

cost 

Surface water controls already exist. Cost of repair and restoration of these controls following any 

additional remedial actions would be minimal. 
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Conclusion 

No additional surface water controls are required for this site. Maintain existing surface water controls at the 

site. These controls are an effective means of reducing the migration of contaminated material into the 

environment. 

3.3.4 Capping 

Capping would consist of providing a horizontal barrier to prevent exposure of human and ecological 

receptors to contaminated soil and to minimize the extent of potential continued contaminant migration to 

surface water through soil erosion or to groundwater through percolation of precipitation through the 

vadose zone. As previously mentioned, the area of the former landfill at the DRMO is currently covered 

by an asphalt and GCL cap. 

Effectiveness 

Capping would be effective to prevent exposure of human and ecological receptors to contaminated 

materials and the reduction of the potential for cross-media contaminant migration. The existing asphalt 

and GCL cap is effective to prevent exposure of human and ecological receptors to contaminated soil and 

to minimize the potential for contaminant migration to the Thames River via soil erosion. However, the 

existing cap only provides limited reduction of the potential for contaminant migration to the Thames River 

via groundwater because the vadose zone at the DRMO is relatively shallow (about 3 feet) and, therefore, 

a significant volume of contaminated soil is already in constant contact with groundwater. 

Implementability 

An asphalt and GCL cap currently exists at the DRMO site. Repair and restoration of that cap following 

any additional remedial actions would be readily implementable with the use of normal construction 

equipment and materials. 

cost 

An asphalt and GCL cap currently exists at the DRMO site. Cost of repair and restoration of that cap 

following any additional remedial actions would be minimal. 
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.T-- Conclusion 

No additional cap is required at DRMO. As required, the existing asphalt and GCL cap would be restored 

and repaired following implementation of additional remedial activities. 

3.3.5 Removal 

The technologies typically considered under removal are excavation and dredging. Excavation can be 

performed by a variety of equipment, such as tractor shovels (front-end loaders), backhoes, grade-alls, etc. 

Dredging can be performed by clamshells, draglines, etc. These technologies are essentially identical, 

except for the type of equipment used for removal of contaminated material. The type of equipment selected 

must take into consideration several factors, such as the type of material to be removed, the load-bearing 

capacity of the ground surrounding the removal area, the depth and areal extent of removal, the required rate 

and of removal, and the presence of water above the material to be removed. Excavation is the technology 

of choice for the removal of well consolidated material, such as soil, to depth of up to 30 feet and from well- 

defined areas of ground with significant load bearing capacity (i.e., greater than 1,500 foot-pounds). 

Dredging is the technology of choice for the removal of loosely consolidated material, such as sediment, to 

depths typically not in excess of 10 feet bgs and from widespread and generally submerged areas of ground 

of low load bearing capacity. At the DRMO, since removal would take place in relatively small and well- 

defined areas and since most of this removal would be performed by such equipment as backhoes operating 

on relatively firm ground, the removal technology of choice will be designated as excavation, even though 

some removal would have to be performed under water and with equipment such as clamshell buckets which 

are normally associated with dredging. 

Excavation of poorly cohesive soil, such as the sand and gravel present at the DRMO and/or significantly 

below the water table, which would also be the case at DRMO, requires shoring of the excavation walls, A 

typical mean of shoring would be to drive sheet piling along the periphery of the area to be excavated. 

Excavation significantly below the water table could also require pumping to prevent excessive accumulation 

of groundwater in the excavated areas. Groundwater would be pumped either from the excavated area itself 

or from wells located on the periphery of this area to locally depress water table elevation. 

The logistics of excavation must take into account the available space for operating the equipment, 

loading/unloading to transport the removed material, location of the site, etc. Once excavation is completed, 

the location is filled and graded with clean fill material or treated soils. 

Any damage to the existing cap and surface water control structures resulting from excavation would need to 

be repaired to restore protection from exposure to contaminated soil left in place. 
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Effectiveness 

Excavation is well-proven and effective method of removing contaminated material from a site. Fill material 

and contaminated sandy/silty soils such as those present at the DRMO would be amenable to excavation. 

Properly designed excavation could remove virtually all of the soil contaminated above PRGs and remaining 

soil would not pose an unacceptable risk to human health or the environment. 

Verification sampling is typically required to verify the effectiveness of the removal action. Soil samples are 

collected from the sidewalls and, as applicable, from the bottom of the excavation. These samples are 

analyzed for COCs to ensure that the remaining soil is not contaminated at unacceptable levels. However, 

the need for shoring of the excavated areas with sheet piling and/or the presence of water in excavated 

areas, both of which would be the case at the DRMO, would significantly limit the possibilities of verification 

sampling, especially at depth below 3 feet bgs. 

If excavation of contaminated soil takes place below the water table, which would be the case at DRMO, the 

strong soil/water stirring action resulting from excavation could trigger a significant migration of hitherto 

stationary contaminants from soil to groundwater and to the Thames River. .-. 

Implementability 

Excavation equipment is readily available from multiple vendors. This technology is well proven and 

established in the construction/remediation industry. During excavation, site-specific health and safety 

procedures and OSHA regulations would have to be complied with to ensure that the exposure of the 

workers to COCs is minimized. 

However, at the DRMO, excavation of all soil contaminated above PRGs (either for the current industrial 

or future residential land use scenarios) would be difficult to implement because it would require removal 

of poorly cohesive soil to a depth of up to 10 feet bgs, which is significantly below the water table. This 

would lead to two significant implementability concerns. First, as noted above, extensive shoring would be 

required. Sheet piling would have to be installed on the periphery of the excavated areas to a depth at 

least three times that of excavation. Second, any excavation deeper than approximately 3 feet bgs would 

take place under water which would seriously impair precise visual control, and thus effectiveness, of that 

excavation. Typically and as noted above, this second implementability concern would be addressed by 

pumping to prevent significant accumulation of groundwater in the excavation. However, such pumping is 

not practically implementable at the DRMO because excavation would take place in a highly permeable 

stratum (i.e., sand and gravel) along the bank of a tidal river. Under these conditions, depressing of the 

-. 
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groundwater table elevation, if it could be accomplished at all, would require the pumping (and treatment 

and discharge) of very large volumes of water, at least several hundreds, and probably several thousands, 

of gallons per minute (gpm). Also any significant lowering the groundwater table elevation would require a 

corresponding reinforcement and deepening of the sheet piling to counteract the pressure of the external 

groundwater on that piling. 

Excavation costs are typically low. At the DRMO, excavation of soil below 4 feet would be relatively 

expensive because of the reasons discussed above. 

Conclusion 

Excavation is retained for further consideration in the development of remedial alternatives in spite of some 

concerns about effectiveness and significant concerns about implementability for excavation of soil below 

4 feet. 

3.3.6 Ex Situ Treatment 

The following ex situ treatment technologies and process options for contaminated site soils are evaluated in 

this section. 

l Chemical Fixation-Solidification 

l Soil Washing-Chemical Extraction 

l Dewatering 

0 Size Separation 

l Crushing-Grinding-Shredding 

l Thermal Desorption 

l Incineration 

3.3.6.1 Chemical Fixation-Solidification 

Chemical fixation-solidification would consist of mixing the contaminated material to be treated, typically a soil 

or sludge, with chemical reagents which bind the contaminants with the solid particles of the material being 

treated to form a solid mass with low permeability. Typical fixation-solidification reagents include pozzolanic- 

based materials such as Portland cement, cement kiln dust, and fly ash. Additives such as lime or 

proprietary reagents (such as organophilic compounds) are often added to the fixation-solidification formula 
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to increase the effectiveness of the treatment, especially if organic contaminants are present which may not 

readily respond to pozzolanic-based binding. Lime is often added to reduce the solubility of metals and 

neutralize acidity, which would otherwise destroy the cementitious matrix and release the metals into the 

environment. 

;--.. 

The mixing of the material to be treated with the chemical reagents is normally accomplished in the presence 

of a controlled amount of water with specialized mechanical blending equipment, such as a pug mill 

After the waste is mixed with the chemical reagents, the treated material is allowed to cure for a specified 

time period. The duration of curing is dependent on the strength required before handling or disposal. The 

solidified material can be formed into monolithic blocks or can be made into a material with a consistency of 

soil-cement. 

Effectiveness 

Effectiveness of chemical fixation-solidification is highly waste specific; therefore, the process must be 

designed to accommodate the specific waste. A thorough physical and chemical characterization of the 

waste and treatability testing would be required to determine the most suitable fixation-solidification agents 

and mixing ratios, as well as any special pretreatment or material handling methods that may be required. 

____ 

Pozzolanic fixation-solidification would very likely be a viable option for the treatment of the contaminated 

soils and waste fill materials located at the DRMO and would be effective in solidifying the soil matrix and 

immobilizing the numerous inorganic and most of the organic contaminants. However, pozzolanic fixation- 

solidification would probably not be effective for the treatment of that portion of soil contaminated with 

relatively high concentrations of PAHs, such as in the vicinity of sampling location DRMO-45 where 

approximately 700 mg/kg of total PAHs were detected. Fixation-solidification would minimize the potential for 

site contaminants to migrate. However, because fixation-solidification would not reduce contaminant toxicity, 

the solidified mass would require some type of cover as a barrier to human access since contact with it would 

still create a health hazard. The fixation-solidification process would be effective in minimizing the leaching of 

contaminants to other environmental media. Long-term stability and leachability are potential concerns 

because the contaminants are not destroyed but remain within the solidified mass. Most fixation-solidification 

processes, including in particular the use of pozzolanic reagents result in an increase in the volume of the 

treated material typically ranging from 10 to 15 percent. This technology would be capable of handling the 

volume of contaminated soil and waste fill material at the DRMO. Fixation-solidification would not cause any 

adverse effects on human health and the environment. ,- 
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<p”*“s, Implementability 

Ex situ fixation-solidification would be readily implementable. Monitoring would be required for the physical 

integrity of the treated material and the effectiveness of the process. The equipment and resources 

necessary to solidify the soil and waste/fill material on site are available from several vendors capable of 

performing this work. The equipment necessary for this process is similar to that used for cement mixing and 

handling. It includes a feed system, mixing vessel, and a curing area, plus a bulk storage area for the 

solidification agents. Treatability tests would also be required to determine the appropriate mix ratios prior to 

implementation. The substantive requirements of a RCRA hazardous waste treatment storage and disposal 

(TSD) facility would have to be met by an on site chemical fixation-solidification system. 

cost 

Capital and O&M costs would be moderate for cementlpozzolan-based fixation-solidification. 

Conclusion 

Pozzolanic fixation-solidification is retained for further consideration as an effective means to reduce the 

,-, mobility of inorganic contaminants in the soil. 

3.3.6.2 Soil Washing-Chemical Extraction 

Soil washing uses physical processes such as high-pressure water, screening, attrition scrubbing, froth 

flotation, electromagnetic separation, mechanical separation, hydrogravimetric separation (including 

hydrocyclones, mineral jigs, and spiral classifiers), and multigravity separation. Such physical separation 

processes achieve waste minimization through a volume reduction process by separating out a size fraction 

of the soil containing little or no contamination (such as coarse-grained soils and large-sized material) from 

the more contaminated, finer-grained material. 

Chemical extraction is based on the use of water or other solvents to extract or desorb the contaminants from 

the soil and dissolve them into the liquid phase. Often, chemical extraction requires a preliminary treatment 

using physical separation to reduce the volume of material to be treated. 

Effectiveness 

The effectiveness of soil washing is highly waste specific. A thorough physical and chemical characterization 

of the waste and treatability testing is essential in determining the most suitable and efficient means of 

separating the contaminants from the clean soil. When different classes of contaminants are present (such 
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as metals, VOCs, PAHs, etc.) a series of extraction operations using different solvents, pH adjustment. etc. 

may be required. 

A combination of physical separation and various chemical extraction techniques might be used to remove 

the inorganic and organic contaminants from various hot spots at the DRMO. Physical separation of the 

wastes (debris, municipal refuse, etc.) from the soils may be required at certain areas for efficient treatment 

of the soils. Nontoxic organic solvents may be used for the removal of organic contaminants, whereas acidic 

solutions may be required for leaching of metals from the soils. The extraction process would yield clean 

soils that would require rinsing with clean water several times to remove the residual extractant. By-products 

from the process ‘would consist of spent solvent streams containing the wastes requiring further 

treatment/disposal and recovery/recycle of the extractants. Because of the high number of COCs present in 

the soils, it will be difficult to find reagents that are effective in removing all contaminants successfully. 

Implementability 

Soil washing/chemical extraction could be implemented at DRMO. However, a full-scale soil 

washing/chemical extraction system would be very complex, consisting of physical separation operations and 

chemical extraction processes. Physical separation would consist of several operations depending on the 

type of debris, sizes, densities of materials, etc. Chemical extraction would require treatability studies to 

determine its effectiveness. Typically, waste streams produced from chemical extraction are more 

contaminated and greater in volume than waste streams from other processes. Because of the wide range 

of contaminants present in the soils, several reagents would be required to remove all contaminants. In order 

to treat the extracted liquid, an extensive wastewater treatment facility would be required to separate the 

reagents from the treated soils and then to treat the residuals. The wastewater facility would be required to 

have inorganic and organic treatment processes along with dewatering processes. Unless efficient 

recovery/recycle of the extractant is achievable, there would be significant implementability concerns for 

further treatment/disposal of the waste streams. The substantive requirements of a RCRA hazardous waste 

TSD facility would have to be met by an on site soil washing/chemical extraction system. 

__ 

cost 

Capital and O&M costs for the soil washing/chemical extraction process are moderate to high. Additional 

costs for disposal of residues may be moderate to high. 
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Conclusion 

Soil washing/chemical extraction is eliminated from further consideration because of significant effectiveness 

and implementability concerns, and therefore, it is eliminated from further consideration. 

3.3.6.3 Dewatering 

Dewatering is a process for reducing the free water content of a solid material. Dewatering would be 

achieved by either passive (gravity-aided) drainage of water from stockpiled material or by mechanical 

expression of that material. 

Stockpiling of wet material on a drainage pad would cause most of the free water to drain as a result of 

gravity forces and of the mechanical expression of the lower strata of stockpiled soil by the weight of the 

upper strata. The free water would drain through a pad designed to filter out solid particles. This pre-filtered 

water would then be treated as required by such technologies as granular activated carbon (GAC) adsorption 

to meet the appropriate criteria for discharge to local surface water. 

Depending on the physical characteristics of the material to be dewatered, free water could be mechanically 

expressed through the use of pressure or centrifugal forces developed by specialized equipment such as belt 

filter presses, plate-and-frame filter presses, vacuum filters, or centrifuges. The released water would also be 

treated on site as with the stockpiling option. 

Effectiveness 

Mechanical expression is generally more effective than stockpiling because the rate and extent of dewatering 

are usually higher when forces greater than gravity alone are applied to separate liquids from solids. 

However, stockpiling would provide a simple and yet effective mean of releasing most of the free water from 

a relatively granular material such as the soil at DRMO. 

Implementability 

Both stockpiling and mechanical expression are readily implementable. Resources, equipment, and material 

to implement either of these options are readily available. Stockpiling would be simpler to implement but 

require more space than mechanical expression. Mechanical expression would require more equipment 

and maintenance than stockpiling. The substantive requirements of a RCRA hazardous waste TSD facility 

would have to be met by an on site dewatering system. Also, the substantive requirements of an NPDES 

permit would have to be met for the surface discharge of the treated drainage water. 
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cost 

The cost of stockpiling would typically be low. The cost of mechanical expression would be moderate. 

Conclusion 

Stockpiling is retained as an on site pre-treatment option for wet soil. 

3.3.6.4 Size Separation 

Size separation consists in sorting out loose bulk solid material by particle size. This is typically accomplish 

through the use of stationary or vibrating screens with various mesh openings. Size separation is most often 

required ahead of treatment processes which are only effective if the size of the particles of the material to be 

treated is within a well-defined range. This is the case, in particular for such processes as thermal desorption 

and chemical fixation-solidification. 

Effectiveness 
.- 

Size separation is not generally effective as a stand-alone contaminant removal technology. To be effective, 

size separation must be used in conjunction with other treatment processes and is often required as a pre- 

treatment to optimize the effectiveness of these treatment processes. However, it should be noted that, since 

higher contaminant concentrations are typically associated with smaller particle size, size separation can in 

fact achieve a reduction of contaminated media volume by sorting out large sized material which may require 

little or no further treatment. 

During construction, risk to site workers operating the screening equipment could be adequately minimized 

through the use of dust suppression controls, the wearing of appropriate personal protection equipment 

(PPE), and compliance with OSHA regulations and site-specific health and safety procedures.. 

Implementability 

Size separation would be relatively simple to implement if conservative sorting decisions are made in the 

field. A method of quality assurance would need to be developed to calibrate the field readings with 

laboratory analysis to ensure that material sorted as non-contaminated is, in fact, clean. The resources for 

sorting using mechanical excavators and mechanical screening are readily available. The substantive 

requirements of a RCRA hazardous waste TSD facility would have to be met by an on site size separation 

system. 

- 
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cost 

When compared to other removal options, size separation has a moderate capital cost and high O&M cost. 

Conclusion 

, Size separation is retained for further consideration as a pretreatment step for other technologies that require 

contaminated waste to be separated prior to treatment or offsite disposal. 

3.3.6.5 Crushing-Grinding-Shredding 

Crushing-grinding-shredding would consist of reducing the size of contaminated debris so that they would 

meet the particle size requirements of subsequent treatment processes. This size reduction is accomplished 

by processing the oversized contaminated debris in specialized mechanical equipment such as hammer mill, 

grinders, and shredders. 

Effectiveness 

Crushing-grinding-shredding is not effective as a stand-alone contaminant removal technology. To be 

effective, crushing-grinding-shredding must be used in conjunction with other treatment processes and is 

often required as a pre-treatment to optimize the effectiveness of these treatment processes. 

During construction, risk to site workers operating the size reduction equipment could be adequately 

minimized through the use of dust suppression controls, the wearing of appropriate personal protection 

equipment (PPE), and compliance with OSHA regulations and site-specific health and safety procedures.. 

Implementability 

Crushing-grinding-shredding would be readily implementable as a pretreatment step. The equipment and 

labor to operate this equipment would be readily available. The substantive requirements of a RCRA 

hazardous waste TSD facility would have to be met by an on site crushing-grinding-shredding system. 

cost 

Capital and O&M costs for crushing-grinding-shredding are typically low. 

019715/P 3-21 CT0 0267 



Conclusion 

Crushing-grinding-shredding is retained for further consideration in the development of remedial alternatives, 

only as a potential intermediate step between excavation and treatment or disposal of waste material. 

3.3.6.6 Thermal Desorption 

Thermal desorption technology uses direct or indirect heating to thermally desorb or volatilize organic 

contaminants. The temperatures used are contaminant- and matrix-specific, with a range of approximately 

200 to 1,200”F (95 to 650%). Typically, wastes are processed through an externally fired pug mill or rotary 

drum system equipped with heat transfer surfaces that are heated by circulating hot oil. An induced air flow 

conveys the desorbed organic chemicals through a secondary treatment system, such as a GAC adsorption 

unit, a catalytic oxidation unit, a condenser unit, or even an afterburner. It should be noted, however, use of 

an afterburner for secondary treatment has typically resulted in the thermal desorption unit being considered 

as an incinerator by regulatory agencies. The offgas is then discharged through a stack. Thermal desorption 

processes are generally applicable to the removal of VOCs (Henry’s law constant higher than 1.0 x lo3 atm- 

m3 per mole) and certain SVOCs (Henry’s law constant lower than 1 .O x lo3 atm-m3 per mole). Thermal 

desorption units borrow technology from other well-established industrial applications, such as sludge or 
._c- 

asphalt dryers. Some of the thermal desorption systems that are currently available are documented below. 

Chemical Waste Management offers a proprietary process called X*TRAX. This process consists of a rotary 

dryer, externally fired with propane, and an off-gas handling system. Contaminated soils are fed by an auger 

or pump into the dryer and heated to a temperature range of 500 to 800°F (260 to 430°C). Nitrogen is used 

as a carrier gas that transports volatilized organics to a baghouse and then to a three-stage cooling and 

condensing train. Organics in the liquid condensate are removed for disposal. The carrier gas is reheated 

and recycled. A small portion of the carrier gas is filtered and treated by GAC adsorption prior to discharge to 

the atmosphere. A full-size unit can handle an average of 150 tons per day of soil with a moisture content of 

20 percent. It requires a space of about 120 feet by 120 feet to set up and approximately 2 to 3 weeks for 

mobilization. 

Weston Services, Inc., has a patented Low Temperature Thermal Treatment (LP) system. The system uses 

a thermal processor, which is an indirectly heated, auger-type heat exchanger. The processor is operated at 

approximately 400°F (205°C). Sweep gas, a mixture of air and exhaust gases from the indirect firing system 

(fired on propane, natural gas, or oil), carries volatiles to a baghouse, then through two condensers prior to 

being treated by GAC adsorption (Nielson et al., 1989; Cosmos, 1992, personal communication). The full- 
,- 
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scale model is designed to process 7 tons per hour with a moisture content up to 20 percent. Mobilization 

takes 1 to 2 weeks and requires approximately 100 feet by 100 feet of space for equipment setup. 

Clean Soils, Inc., provides an LlTS system called a Thermal Desorber. The three major components of the 

system are a primary treatment unit, a baghouse, and a secondary treatment unit. The primary treatment 

unit is a rotary chamber in which the soil is heated to 350 to 700°F (180 to 370°C). Off-gas from this unit, 

which contains both solid particulates and volatilized organic compounds, then passes through a baghouse. 

The solid particulates are collected in the baghouse and recirculated back to the primary soil discharge. The 

filtered exhaust gas then enters an afterburner (or thermal oxidizer) where a temperature of 1,400”F (760%) 

or higher is maintained and residual organic compounds in the exhaust gas are oxidized. The Thermal 

Desorber can remove any organic of low volatility or with a boiling point below the operating temperature and 

oxidize it to carbon dioxide and water (Clean Soils, Inc., company brochure). However, screening out of 

materials with particle sizes greater than 1.5 to 3.0 inches would be required for this process. Oversized 

rocks, debris, and fill material must be disposed of appropriately. 

Effectiveness 

The effectiveness of thermal desorption is highly contaminant- and matrix-specific, Therefore a full 

characterization of the waste to be treated would be required and treatability testing would have to be 

performed to verify the level of effectiveness and determine the optimum operating temperature and 

detention time. 

Thermal desorption would very likely be effective for the volatilization of the organic COCs at DRMO. On the 

other hand, most inorganic contaminants would not be reduced by this treatment process. The primary 

organic COCs, such as PAHs and PCBs, are not particularly volatile but would probably be removed with 

operating temperature in the range of 1,000 to 1,200”F (540 to 650°C). Thermal desorption effectiveness is 

very sensitive to particle size, therefore, pre-treatment would likely be required with size separation and 

crushing-grinding-shredding. 

To be fully effective, thermal desorption would require additional treatment of the volatilized contaminants 

which would be accomplished through treatment of offgases by such processes as condensation, gas-phase 

GAC adsorption, or catalytic oxidation. Also, the presence of inorganic contaminants would require separate 

additional treatment. 
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Thermal desorption would be implementable at the DRMO. Mobile units and contractors are readily available 

to perform onsite thermal desorption. However, it should be noted that the number of contractor experienced 

in the thermal desorption of PCB-contaminated materials is more limited. Pre-treatment of the excavated 

material for size separation and/or reduction would most likely be required. Offgas of the thermal desorption 

unit would have to be treated and the appropriate State agencies would have to be contacted to determine 

the degree of treatment required. Treatability testing would have to be performed. Offsite thermal desorption 

is not implementable because of the absence of available units. The substantive requirements of a RCRA 

hazardous waste TSD facility would have to be met by an on site thermal desorption system. Such a system 

would also have to meet the substantive requirements of applicable air pollution control regulations. 

cost 

Capital and O&M costs of thermal desorption are moderate. Compared to incineration these costs are low. 

Conclusion 

Thermal desorption is be retained for further consideration as it is effective and implementable. 

3.3.6.7 Incineration 

Incineration is a thermal oxidation process that converts organic solids, liquids, and gases to inorganic 

substances at high temperatures in the presence of oxygen. The technology uses controlled flame 

combustion in an enclosed reactor to decompose organics. Carbon and hydrogen waste components are 

converted to carbon dioxide (CO,) and water, respectively. Chlorine, if present, is mostly converted to 

hydrochloric acid (HCI). Other combustion products are also present in smaller quantities. These may 

include carbon monoxide, nitrogen oxides, chlorine, fluorine, and trace metals. Incineration produces a solid 

stream from the incombustible portion of the original material, which is removed as a bottom fly ash, 

detoxified soil, and/or other solid treatment residuals. If a wet scrubber air pollution control system is used, a 

liquid waste stream could also be generated. Screening of the contaminated material would be required to 

remove the noncombustible waste/debris from the soils. The noncombustible waste/debris must be treated 

or disposed of by other means, depending upon the level of contamination associated. Common, available 

incineration systems are described below. 

Rotarv Kiln Incineration. Rotary kilns are one of the most widely-used incinerators for wastes in the form of 

solids, sludges, liquids, and gases. An integrated system for incineration by rotary kiln includes a solid feed 

system; a rotary kiln and secondary combustion chamber; air pollution control units for particulate and acid 

..--- 
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i-=- gas removal; and an exhaust stack. Such a system employs a refractory-lined rotary kiln operating at high 

temperatures (1,470 to 2,SlO”F or 800 to 1,600”C) to combust wastes in the presence of oxygen. Wastes 

with a high salt or heavy metal content and explosive wastes require special evaluation. A typical throughput 

for a transportable rotary kiln is 75 to 200 tons per day. For wastes which have high heat content, the 

throughput may be limited by the capacity of the unit to control the heat generation rate. Fixed-based units, 

such as cement kilns that may be permitted to accept contaminated soils, are also available. 

Infrared Incineration. An integrated system for infrared incineration consists of silicon resistance heating 

elements, a refractory-lined reactor chamber, a traveling-belt-type waste conveyor, and air pollution control 

units. Infrared energy, supplied from an electric power source, destroys organic waste components at high 

temperatures (1,000 to 2,300”F or 540 to 1,260”C). Off-gases from the primary reactor are exhausted to a 

secondary chamber to ensure complete combustion. Infrared incineration has been used primarily to treat 

solids and sludges, but incinerator modifications would allow liquid and gas treatment. Mobile units have a 

maximum processing capability of approximately 5 to 7 tons per hour of contaminated soil. 

Fluidized Bed Incineration. Fluidized beds are vertical, refractory-lined chambers that contain an inert 

material, usually sand. Air is forced through a supporting distribution plate at the bottom of the bed at a rate 

sufficient to fluidize the inert material. Waste materials are introduced just above or directly into the fluidized 

bed, The passage of air through the bed causes agitation and promotes rapid and uniform mixing of the 

waste material, air, and bed particles. Heat is transferred from the bed particles to the waste material, which 

burns rapidly and transfers heat back to the bed. This bed is preheated (to start-up temperatures) using 

either preheated air or an impinging burner (located above the bed). Auxiliary fuel is usually added through 

nozzles within the bed. As the waste materials burn, the larger, inert particles remain in the bed, and the 

smaller particles are separated from the exhaust gases in a freeboard area above the bed. The fluidized bed 

must be regenerated as the inert material within the bed increases. Renovation of the bed can be performed 

as a batch process or continuously. As the bed material is removed from the incinerator, the inert particles 

are separated, and the material can then be reused. Normal operating temperatures vary from 850 to 

2,lOO”F (455 to 1,15O”C), and residence times vary with bed depth. Fluidized beds are available as mobile 

units. 

Circulatinq Fluidized Bed Incineration. The circulating bed incinerator is similar to the fluidized bed 

incinerator, except that the system operates with high combustion air velocities and finer bed material. The 

higher velocities create greater turbulence within the reactor, which allows for efficient destruction of all types 

of hydrocarbons. The high turbulence entrains the solids and allows combustion to take place along the 

entire height of the unit. This allows uniform temperatures to be achieved in the unit. An integral cyclone is 

used to separate the fluidized solids from the off-gases. These solids are returned to the combustion zone. 
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Secondary air is injected into the upper portion of the unit. Burning the waste material in the presence of dry 

limestone controls the formation of acidic gases. Typical operating temperature is 850°F (455°C). 

Circulating beds are also available as mobile units. 

- 

Effectiveness 

Incineration would be very effective for destroying the organic COCs in the DRMO soil. Incineration would 

typically achieve in excess of 99.99 percent destruction of organic contaminants with the resulting formation 

of inert carbon dioxide and water. Residual ash would consist of the non-combustible constituents of the soil, 

including most inorganic contaminants in the soil. Toxic metals which may be present in the soil could make 

incineration ash a hazardous waste subject to RCRA regulations and land disposal restrictions. Incineration 

would reduce the toxicity, mobility, and volume of organic COCs. Additional treatment would likely be 

required to achieve the same result for inorganic contaminants. 

Implementability 

Incineration is implementable, with several vendors capable of performing this work. Offsite incineration is 

typically more easily implemented than onsite incineration, since, whereas incineration at an existing offsite 

facility only requires pre-approval of the waste, on site incineration would require the acquisition of permits 

and the performance of trial burns, which are difficult and-time consuming procedures. Also, local citizen 

groups can significantly delay the permitting process. Other considerations include the need for treatment of 

off-gases and wastewater which result from operation of an incineration system. The substantive 

requirements of a RCRA hazardous waste TSD facility would have to be met by an on site incineration 

system. Such a system would also have to meet the substantive requirements of applicable air pollution 

control regulations. 

cost 

The relative cost of incineration is high to very high compared to other ex situ treatment technologies. 

Conclusion 

Offsite incineration is an effective and implementable means for treatment of organic COCs for the DRMO. 

As a result, offsite incineration will be retained for further consideration. Although onsite incineration is 

effective it would be very difficult to implement and it is therefore eliminated from further consideration. 
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3.3.7 Offsite Disposal 

Offsite disposal would consist of transporting the excavated material to an offsite disposal facility. A 

permitted TSD facility would be required for any hazardous waste, as defined by RCRA. A permitted, solid 

waste facility would be adequate for all non-hazardous waste, as defined by RCRA. 

Effectiveness 

Offsite disposal by landfilling would be highly effective over the long term. The contaminated soil would be 

taken off site, and no residual risks would remain at the DRMO. Landfilling would be effective for isolating 

contaminants from the environment. Based on the existing chemical analysis of the contaminated soil at the 

DRMO, a significant portion of that soil, if untreated, may have to be placed in a hazardous waste landfill. 

The waste-specific requirements vary from state to state and by individual landfills. The selection of the 

disposal facility would be based on waste-specific effectiveness, permitting, and cost considerations. 

Implementability 

Offsite landfilling of contaminated soil would be easily implementable. Waste acceptance requirements are 

variable based on the type and composition of the waste, state regulations, and landfill policies. Certain 

organic chemicals can deteriorate synthetic landfill liners and could therefore only be disposal at landfills 

which use predominantly compacted clay liners. Another common requirement for landfilling is the absence 

of free water in the waste so that it successfully passes the “paint filter test”. Dewatering of waste material 

may be required prior to disposal. The substantive requirements of a RCRA TSD facility would have to be 

met by an on site landfill of hazardous (Title C) or non-hazardous (Title D) waste. 

cost 

The cost of offsite landfilling is highly variable, ranging from low to moderate for landfilling of non-hazardous 

waste and from moderate to high for landfilling of hazardous waste. 

Conclusion 

Offsite disposal is retained for further consideration as effective and implementable. 
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3.4 SUMMARY OF SCREENING AND SELECTION OF REPRESENTATIVE PROCESS 
OPTIONS 

,- 

All of the technologies and process options that were evaluated and retained for soil are summarized 

below: 

General Response Action 

No Action 

Institutional Controls 

Containment 

Removal 

Ex-Situ Treatment 

Disposal 

Remedial Technolony 

None 

Access/Use Restrictions 

Monitoring 

Surface Water Controls 

Capping 

Excavation 

Physical/Chemical 

Thermal 

Off Site Disposal 

Process Options 

None 

Active: Physical Barriers 

Passive: Land Use Restrictions 

Groundwater/Surface Water Monitoring 

Revegetation-Diversion-Collection 

Repair & Restoration of Existing Cap 

Excavation 

Chemical Fixation-Solidification 

Dewatering 

Size Separation 

Crushing-Grinding-Shredding 

On Site Thermal Desorption 

Offsite Incineration 

RCRA Hazardous Waste TSD Facility 

Solid Waste Disposal Facility 

With regard to treatment of soil, the specific process option selected will be based on the site-specific 

contaminants. It is anticipated that separate treatment processes will be required for organic and inorganic 

contaminants. Although on site thermal desorption and offsite incineration would both effectively remove 

organic contaminants, on site thermal desorption would achieve this at a considerably lower cost. Therefore, 

on site thermal desorption is selected as the representative process for thermal treatment. Chemical fixation- 

solidification will be used to remediate inorganic contaminants. 
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4.0 DEVELOPMENT AND SCREENING OF ALTERNATIVES 

4.1 INTRODUCTION 

This section presents the rationale for the development of the remedial alternatives that are evaluated in 

this FS. These alternatives are developed from combinations of technologies and process options 

evaluated in Section 3.0. A range of remedial alternatives, based on the GRAS discussed in Section 2.1.4, 

was developed for the DRMO. These alternatives are developed and described in Section 4.3. 

4.1.1 National Oil and Hazardous Substance Pollution Contingency Plan Focus 

The purpose of the FS and the overall remedy selection process is to identify remedial actions that 

eliminate, reduce, or control risks to human health and the environment (40 CFR 300). The national 

program goal for the FS process, as defined in the NCP, is to select remedies that are protective of human 

health and the environment, that maintain protection over time, and that minimize untreated waste. The 

criteria for identifying potentially applicable technologies to achieve these goals are provided in EPA 

guidance (USEPA, 1988) and in the NCP. A strong statutory preference for remedies that will result in a 

permanent and significant decrease in toxicity, mobility, or volume and provide long-term protection is 

identified in Section 121 of CERCLA, as amended. The threshold criteria address overall protection of 

human health and the environment and compliance with ARARs. Primary balancing criteria are long-term 

effectiveness and permanence; reduction of toxicity, mobility, or volume through treatment; 

implementability; and cost. 

In addition to the above objectives, the NCP defines certain expectations in developing and screening 

remedial action alternatives. 

l The expectation to use treatment to address the principal threats posed by a site, wherever practical. 

Principal threats are considered to be liquids, areas contaminated with high concentrations of toxic 

compounds, and highly mobile materials. 

l The expectation to use engineering controls, such as containment, for waste that poses a relatively 

low, long-term threat and for which treatment is impractical. 

l The expectation to use a combination of methods, as appropriate, to achieve protection of human 

health and the environment. In appropriate site situations, treatment of principal threats will be 
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combined with engineering controls (such as containment) and institutional actions for treatment 

residuals and untreated waste. 

- 

. The expectation to use institutional actions, such as water controls and deed restrictions, to 

supplement engineering controls for short- and long-term management to prevent or limit exposures to 

hazardous substances, pollutants, or contaminants. 

. The expectation to consider using innovative technology when such technology offers the potential for 

comparable or superior treatment performance or implementability, fewer or lesser adverse impacts 

than other available approaches, or lower costs for similar levels of performance than previously 

demonstrated technologies. 

. The expectation to return environmental media such as groundwater to their beneficial uses, wherever 

practical, within a time frame that is reasonable, given the particular circumstances of the site. When 

restoration of groundwater to beneficial uses is not practical, EPA expects to prevent further migration 

of the contaminant plume, prevent exposures to contaminated groundwater, and evaluate further risk 

reduction. 

These expectations have been applied in the development of the DRMO remedial alternatives. 

RATIONALE FOR ALTERNATIVE DEVELOPMENT 

The purpose of the FS is to evaluate the information provided in the RI, which assesses site conditions, 

and develop an appropriate range of alternatives to allow remedy selection. The development of 

alternatives should reflect the scope and complexity of the site problems that are being addressed. The 

number and types of alternatives should also be based on the site characteristics and complexity of the 

site concerns. Development of alternatives for the DRMO is based on the following: 

l Technologies and process options remaining after the screening evaluations from Section 3.0 

l Land use scenarios for the DRMO 

l Exposure scenarios 

l Remedial goal options for each COC 

. ARARs 
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4.2.1 Technologies and Process Options 

The technologies and process options that remain from the screening evaluation will be combined as 

appropriate to develop alternatives which are protective of human health and the environment. 

Section 3.4 summarizes the remaining soil treatment technologies and process options for the DRMO. 

The primary process options (i.e., process options that form the major components of a remedial 

alternative) for the DRMO include the following: 

l Capping and Surface Water Controls (existing) 

l Mechanical Excavation 

l Chemical Fixation-Solidification 

l Thermal Desorption 

l Solid Waste Disposal/Permitted TSD Facility 

In addition, the secondary process options (i.e., process options that are used for pre-treatment) for the 

DRMO are as follows: 

l Dewatering 

l Size Reduction 
i’ 

l Crushing-Grinding-Shredding 

These process options will be used individually or combined with each other, as appropriate, to form 

remedial alternatives. Additionally, ancillary process options (i.e., process options which, by themselves, 

do not address RAOs) will be combined with the primary process options to achieve RAOs for each 

alternative. 

4.2.2 Land Use Scenarios 

Potential exposure of the environmental media are evaluated in the context of two land use scenarios: 

(1) current industrial land use and (2) future residential land use. These land use designations reflect the 

current framework for assessing risk at the DRMO. 

Under the current industrial land use scenario, the DRMO would remain part of NSB-NLON. Under this 

scenario the DRMO would also remain in its present function as a storage and collection area for items to 

be sold at auctions. 
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Under the future residential land use scenario, the DRMO could be developed for residential use either 

after sale to the public sector or still under the control of NSB-NLON. Currently, it is anticipated that the 

DRMO area will remain in its present function under control of NSB-NLON and a future residential land 

use scenario is therefore extremely unlikely. However, this scenario was still considered because the 

DRMO site constitute riverfront real estate and that, since this type of property is traditionally very 

desirable for residential development, such a possibility cannot be completely ruled out. 

-.- 

4.2.3 Exposure Scenarios 

Assumptions for the land use scenarios and receptors used for alternative development are consistent 

with the DRMO risk assessment and allow quantification of risk for contaminants of concern at the DRMO. 

Under the current industrial land use scenario, the DRMO is assumed to remain as it currently exists. 

Existing current industrial land use at and in the vicinity of the DRMO indicates that receptors most likely 

to be exposed to contaminants on and migrating from the site include full-time employees, older child 

trespasser, and construction worker. Potential current receptors, as identified in the revised risk 

assessment (see Section 1.4.2) for which possible adverse health effects could be expected include the 

following: -- 

l Full-time Employee - Exposure routes include: 

- incidental ingestion of soil 

- dermal contact with soil 

l Construction Worker - Exposure routes include: 

- incidental ingestion of soil 

- dermal contact with soil 

l Older Child Trespasser - Exposure routes include: 

- incidental ingestion of soil 

- dermal contact with soil 

Under the future residential land use scenario, the DRMO could be developed into a residential community 

or industrial complex. Potential future receptors for which possible adverse health effects could be 

expected include the following: 

019715/P 4-4 CT0 0267 



,f+-- l Future resident - Exposure routes include: 

- incidental ingestion of soil 

- dermal contact with soil 

- inhalation of fugitive dust and volatile emissions 

4.2.4 Accommodation of PRGs and ARARs 

The PRGs differ for the two land use scenarios and their associated receptors. The PRGs for current 

industrial land use and its receptors (full-time employee, construction worker, and older child trespasser) 

are less stringent than the PRGs associated with the primary receptor under the future residential land use 

scenario, i.e., the future resident. 

In general, it is desired to develop remedial alternatives that achieve compliance with ARARs and PRGs. 

However, in certain cases, technical limitations and costs may prevent the development of alternatives 

that comply with all ARARs and PRGs. For example, waste areas that pose relatively low levels of risk 

over long time frames are considered appropriate for containment technologies (i.e., capping) combined 

with institutional controls. Municipal landfills are identified in the preamble to the NCP as a type of site 

where treatment may be impractical because of the size and heterogeneity of the contents. Because 

treatment is usually considered impracticable for large municipal landfills, containment is often considered 

to be an appropriate response action or the “presumptive remedy”. 

Because the DRMO consists of a landfill with material to an undetermined depth and a shallow, tidally 

influenced groundwater table, it falls into a category where treatment of all of the landfill contents is 

impracticable. As a result, no alternatives will be developed that consider excavation and disposal (on site 

or off site) of the entire landfill contents. Alternatives will be developed that consider excavation, 

treatment, and disposal of selected areas of contamination for both the current and future land use 

scenarios, which is consistent with U.S. EPA’s guidances. 

4.3 DEVELOPMENT OF ALTERNATIVES FOR THE DRMO 

This section will develop the remedial alternatives for the DRMO considering the information provided in 

Section 4.2. Additional site-specific information and assumptions will be provided in this section to further 

explain the alternative development process. All alternatives will be briefly explained in the following 

sections. 

,.@-. 
The DRMO is underlain by an upper layer of 2 to 20 feet of fill material (sand, gravel, metal and wood). 

Coarse-grained terrace deposits make up the natural overburden materials which are overlain by clayey 
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silt. The water table is generally encountered within the fill material, with the underlying clayey silt and -* 

terrace deposits under saturated conditions. 

The DRMO area is contaminated primarily with PAHs, inorganic compounds, and PCBs in the soil. As a 

result of the 1995 Time-Critical Removal Action, most of the highly contaminated soil was excavated, 

although residual contamination above the PRGs for both land use scenarios was left in place. Since 

completion of the Time-Critical Removal Action, the groundwater at the site has not been noticeably 

impacted either by materials storage or by the original fill material. Groundwater data did not indicate 

transport of soil contaminants into the groundwater except of the most soluble (volatile organic) 

constituents. 

Currently, there are no human receptors for the surficial aquifer which discharges to the Thames River. 

Minimal levels of contamination have been detected in the Thames River surface water that may or may 

not be attributable to the DRMO. Human health risks calculated for dermal contact with groundwater were 

shown to be acceptable. 

Therefore, the development of remedial alternatives will focus on the need for soil remediation because of 

exceedances of site-specific SWPCs and pollutant mobility criteria and because of potentially 

unacceptable risks to construction workers, future residents, and ecological receptors exposed to the soil. 

Alternatives will also be developed to monitor the potential for migration of contaminants from the soil to 

groundwater and the surface water of the Thames River. 

The following alternatives have been developed for the DRMO: 

l Alternative 1: No Action 

l Alternative 2: Institutional Controls and Monitoring 

l Alternative 3: “Hot Spots” Excavation, Offsite Disposal, Institutional Controls, and Monitoring 

l Alternative 4: Excavation, Onsite Treatment (thermal desorption & fixation-solidification), and 

Offsite Disposal 

A brief description of each alternative is provided in Sections 4.3.1 through 4.3.4. Each alternative is 

composed of various components (e.g., component 1 - Institutional Controls). 
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4.3.1 Alternative 1 - No Action 

No action is required for this alternative. This alternative is required by the NCP and is used as a baseline 

comparison with other alternatives. At the DRMO this alternative would still include the existing cap but 

with no maintenance of that cap. 

4.3.2 Alternative 2 - Institutional Controls and Monitoring 

Alternative 2 would consist of two major components in addition to the existing cap: (1) institutional 

controls and (2) monitoring. 

Institutional controls would include maintenance of the existing cap and implementation of limits to site 

access and land use restrictions. These controls would eliminate or reduce p,athways of exposure to 

contaminants at the site. 

Monitoring would include regular groundwater sampling and analysis in accordance with the Groundwater 

Monitoring Plan (B&R Environmental, September 1997). If groundwater COCs concentrations are shown 

to exceed Connecticut’s SWPCs, the scope of this monitoring would be expanded to include surface water 

and river sediment sampling and analysis to determine if COCs are migrating from the DRMO to the 

Thames River and if additional action is required. Finally, monitoring would include 5-year reviews for the 

life of the project, i.e., 30 years. 

4.3.3 Alternative 3 - “Hot Spots” Excavation, Offsite Disposal. Institutional Controls. and 
Monitoring 

Alternative 3 would consist of four major components in addition to the existing cap: (1) excavation of, 

contaminated soil “hot spots” excavation with dewatering of wet soil and repair and restoration of the 

existing cap, (2) offsite disposal of excavated soil, (3) institutional controls, and (4) monitoring. 

Soil contaminated with COCs at concentrations exceeding industrial land use PRGs would be excavated, 

dewatered on site as required, and disposed of at an offsite RCRA hazardous waste TSD facility. Clean 

soil from an offsite borrow source would be backfilled in the excavated areas. 

Institutional controls and monitoring would be identical to those for Alternative 2. 
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4.3.4 Alternative 4 - Excavation, Onsite Treatment (thermal desorption & fixation- 
solidificationl. and Offsite Disposal 

Alternative 4 would consist of three major components: (1) excavation with dewatering of wet soil, (2) 

onsite treatment of excavated soil, and (3) offsite disposal of treated soil. 

Soil contaminated with COCs at concentrations exceeding residential land use, ecological, and surface 

water protection PRGs would be excavated. Wet excavated soil would be dewatered on site if necessary. 

Excavated soil would be treated on site using a combination of thermal desorption to remove and destroy 

organic COCs and chemical fixation-solidification to immobilize inorganic COCs. High-temperature 

thermal desorption would remove organic contaminants through volatilization and subsequent treatment 

and destruction of these volatilized contaminants. As required, the thermally treated soil would then 

undergo chemical fixation-solidification to bind inorganic contaminants with the soil in a leach-resistant 

matrix. Prior to thermal desorption, excavated soil would be pre-treated by size separation and/or 

crushing-grinding-shredding, if necessary. 

It should be noted that, for this alternative, chemical fixation-solidification was also considered as a stand 

alone technology for the treatment of the contaminated soil. However, thermal desorption had to be 

added because, as previously noted, the effectiveness of chemical fixation-solidification would be limited 

for that portion of soil which contain relatively high concentrations of PAHs and also because chemical 

fixation-solidification does not reduce toxicity of contaminants but merely immobilizes them. 

Following onsite treatment, the soil would be disposed of at an offsite solid waste disposal facility. Clean 

soil from an offsite borrow area would be backfilled into the excavated areas. 

4.4 SCREENING OF ALTERNATIVES 

The screening of alternatives is used to decrease the number of alternatives that are carried forward for 

detailed analysis. This step in the FS process is conducted, when appropriate, to eliminate alternatives 

that do not achieve protection of human health or the environment. Alternatives which are significantly 

less effective than other more promising alternatives, which are not technically or administratively 

implementable, or which have significantly higher costs should also be eliminated. 

The alternatives developed and described for the DRMO are considered to represent an appropriate 

range of alternatives. All alternatives are considered effective and implementable. Therefore, all of the 

alternatives developed for the DRMO will be carried forward for detailed analysis. 
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5.0 DETAILED DESCRIPTION AND ANALYSIS OF ALTERNATIVES 

In this section each remedial alternative developed in Section 4.0 for the DRMO is described and 

analyzed in detail in accordance with the “Guidance for Conducting Remedial investigations and 

Feasibility Studies Under CERCLA” (USEPA, 1988) and the NCP (40 CFR 300). The detailed analysis of 

remedial alternatives provides information needed for the comparison of alternatives as well as for the final 

selection of the remedial action alternative(s). 

5.1 CRITERIA FOR DETAILED ANALYSIS 

The detailed analysis includes a presentation and assessment of relevant information which provides the 

basis for selecting an alternative and preparing a ROD. The analysis in each alternative provides the 

basis for technical and administrative feasibility of an alternative as well as a cost evaluation. 

The detailed analysis evaluates each alternative against nine criteria which have been developed by the 

USEPA to address CERCLA requirements. Building on the development and screening of alternatives, 

the detailed analysis presents more in-depth information, including pertinent RI data, which are used in the 

assessment of the alternatives relative to the CERCLA criteria. Following the detailed analysis, a 

comparative of alternatives is presented in Section 6.0. The Proposed Plan (PP) documents selection of a 

preferred alternative and is used to solicit community and state agency comments. 

The following nine criteria will be used for the detailed analysis for each remedial alternative: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Overall Protection of Human Health and the Environment 

Compliance With ARARs and TBCs 

Long-term Effectiveness and Permanence 

Reduction of Toxicity, Mobility, and Volume through Treatment 

Short-term Effectiveness 

Implementability 

cost 

State and USEPA Acceptance 

Community Acceptance 

The first two criteria, overall protection of human health and the environment and compliance with ARARs, 

are the threshold criteria that relate directly to statutory findings that must be made in the ROD. The next 
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five criteria, long-term effectiveness and permanence; reduction of toxicity, mobility, and volume through 

treatment; short-term effectiveness; implementability; and cost are grouped together because they 

represent the primary criteria upon which the analysis is based. 

-- 

State and USEPA acceptance will be evaluated after the State of Connecticut and USEPA Region I have 

reviewed and commented on the draft FS report. Community acceptance will be addressed in the Record 

of Decision that will be finalized after the public comment period for the FS and Proposed Plan. State, 

USEPA, and community acceptance must be considered during remedy selection. The following is a 

description of each of the nine evaluation criteria: 

1. Overall Protection of Human Health and the Environment. The primary requirement for CERCLA 

remedial actions is that they are protective of human health and the environment. A remedy is 

protective if it adequately eliminates, reduces, or controls all current and potential health risks. All 

pathways of exposure must be considered when evaluating the remedial alternative. After the remedy 

is implemented, if hazardous substances remain without engineering or institutional controls, then the 

evaluation must consider unrestricted use and unlimited exposure for human, and environmental 

receptors. For those sites where hazardous substances remain and unrestricted use and unlimited 

exposure are not allowable, engineering controls, institutional controls, or some combination of the 

two must be implemented to control exposure and thereby ensure reliable protection over time. In 

addition, implementation of a remedy cannot result in unacceptable short-term risks or cross-media 

impacts with regard to human health and the environment. 

2. Compliance with ARARs and TBCs. Compliance with ARARs and TBCs is one of the statutory 

requirements for remedy selection. Alternatives are developed and refined throughout the FS process 

to ensure that they will meet all of their respective ARARs or that there is good rationale for obtaining 

a waiver or exemption. During the detailed analysis, information on Federal and state action-specific 

ARARs will be assembled along with previously identified chemical-specific and location-specific 

ARARs. Alternatives will be refined to ensure compliance with these requirements. 

3. Lonq-term Effectiveness and Permanence. This criterion reflects CERCLA’s emphasis on 

implementing remedies that will ensure protection of human health and the environment in the future, 

as well as in the near term. In evaluating alternatives for their long-term effectiveness and the degree 

of permanence they afford, the analysis should focus on the residual risks that will remain at the site 

after the completion of the remedial action. This analysis should include consideration of the 

following: _-. 
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l Degree of threat posed by the hazardous substances remaining at the site. 

l Adequacy of any controls (e.g., engineering and institutional controls) used to manage the 

hazardous substances remaining at the site. 

l Reliability of those controls. 

. Potential impacts on human health and the environment, should the remedy fail, based on 

assumptions included in the reasonable maximum exposure scenario. 

4. Reduction of Toxicitv. Mobilitv and Volume throuah Treatment. This criterion addresses the statutory 

preference for remedies that employ treatment as a principal element by ensuring that the relative 

performance of the various treatment alternatives in reducing toxicity, mobility, or volume will be 

assessed. Specifically, the analysis should examine the magnitude, significance, and irreversibility of 

reductions. 

5. Short-term Effectiveness. This criterion examines the short-term impacts of the alternatives (i.e., 

impacts of the implementation) on the neighboring community, the workers, or the surrounding 

environment, including the potential threat to human health and the environment associated with 

excavation, treatment, and transportation of hazardous substances. The potential cross-media 

impacts of the remedy and the time to achieve protection of human health and the environment are 

also evaluated. 

6. Implementabilitv. Implementability considerations include the technical and administrative feasibility of 

the alternatives, as well as the availability of the goods and services (e.g., treatment, storage, or 

disposal capacity) on which the viability of the alternative depends. Implementability considerations 

often affect the timing of various remedial alternatives (e.g., limitations on the season in which the 

remedy can be implemented, the number and complexity of materials-handling steps that must be 

followed, the need to obtain permits for offsite activities, and the need to secure technical services 

(such as well drilling and excavation). 

7. Cost. Cost encompasses all capital costs and operation and maintenance costs incurred over the life 

of the project. The focus during the detailed analysis is on the net present value of these costs. 

Costs are used to select the least expensive (or most cost-effective) alternative that will achieve the 
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remedial action objectives. For purposes of calculating the present worth for the annual operating and 

maintenance costs, a 30-year maintenance life and a 5 percent annual discount factor are used. 

8. State and USEPA Acceptance. This criterion, which is an ongoing concern throughout the 

remediation process, reflects the statutory requirement to provide for substantial and meaningful state 

involvement. 

,- 

9. Communitv Acceptance. This criterion refers to the community’s comments on the remedial 

alternatives under consideration, where “community” is broadly defined to include all interested 

parties. These comments are taken into account throughout the FS process. However, only 

preliminary assessment of community acceptance can be conducted during the development of the 

FS, since formal public comment will not be received until after the public comment period for the 

preferred alternative is held. 

5.2 DESCRIPTION AND ANALYSIS OF ALTERNATIVES 

This section describes and analyzes in detail each of the alternatives that were assembled in Section 4.0. 

These alternatives are analyzed using the criteria described in Section 5.1. 

5.2.1 Alternative 1 - No Action 

5.2.1 .I Detailed Description 

This alternative is a “walk-away” alternative that is required under CERCLA to establish a basis for 

comparison with other alternatives. In this alternative, although the existing cap would be left in place, any 

existing remedial activities, such as cap maintenance, monitoring programs, and institutional controls 

would be discontinued, and the property would be released for unrestricted use. This alternative cannot 

be chosen if waste remains on site 

5.2.1.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 1 would provide some protection of human health and the environment because of the existing 

cap. However, since the cap would not be maintained, that protection would be limited. Under the current 

industrial land use, the potential for direct human and ecological exposure to contaminated soil could 

develop over time as the existing cap deteriorates. In addition, under a possible future residential land use 

scenario, unacceptable risks could develop for human receptors and an increased population of ecological 

019715/P 5-4 CT0 0267 



REVISION 1 
MARCH 1998 

receptors from exposure to contaminated soil. Although this has not occurred to date, contaminants in 

the DRMO soil could start migrating to groundwater and to the Thames River, which would adversely 

impact ecological receptors in that river. Since no monitoring would be performed, such potential 

contaminant migration would not be detected in time for appropriate action. 

Compliance with ARARs and TBCs 

A detailed assessment of compliance with chemical-specific, location-specific, and action-specific ARARs 

and TCBs is provided in Tables 5-1, 5-2, and 5-3. 

Long-term Effectiveness and Permanence 

Alternative 1 would have very limited long-term effectiveness and permanence because all contaminated 

soil would remain on site and the existing cap would not be maintained. Therefore, as the existing cap 

deteriorates over time, an unacceptable risk (HI > 1 .O) could develop for site workers from direct exposure 

to contaminated soil. As there would be no institutional controls to limit site access or prevent residential 

development, the potential would also exist for unacceptable risk to develop for trespassers (HI > 1 .O) and 

possible future resident (HI > 1.0 and ICR > lE-4). Residential development of the DRMO could also 

result in unacceptable risk to a correspondingly increased population of ecological receptors from 

exposure to contaminated soil. Since there would be no monitoring, potential impact to the groundwater 

and to the Thames River from possible migration of soil contaminants would not be detected in time for 

appropriate remedial action. 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 1 would not reduce toxicity, mobility, or volume of contaminants through treatment since no 

treatment would occur. Some reduction of contaminant toxicity or volume might occur through natural 

dispersion, dilution, or other attenuation process but no monitoring would be performed to verify this. The 

existing cap might achieve some reduction of contaminant mobility by minimizing infiltration through the 

vadose zone which would somewhat reduce the potential for soil contaminants to migrate to groundwater 

and, from there, to the Thames River. However, since the cap would not be maintained this potential for 

reduction of contaminant mobility may not exist in the long-term. 
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TABLE 5-I 

DRMO FS 
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 1: NO ACTION 
NSB-NLON GROTON, CONNECTICUT 

FEDERAL 

I Requirement I Citation Status I Svnopsis Action to be Taken to Attain ARAR I 

There are no federal chemical-specific ARARs. 

STATE OF CONNECTICUT 

I Requirement Citation status Synopsis Action to be Taken to Attain ARAR 

There are no state chemical-specific ARARs. 



TABLE 5-2 

DRMO FS 
ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 1: NO ACTION 
NSB-NLON GROTON, CONNECTICUT 

FEDERAL 

Reouirement Citation Status Svnoosis I Action to be Taken to Attain ARAR -1-~~ ~~~----- 

Executive Order 11988 
RE: Floodplain Management 

Executive Order 
11988 

Coastal Zone Management Act 16 USC Parts 1451 
et seq. 

Fish and Wildlife Coordination 
Act 

16 USC 661 et seq.; 
40 CFR § 6.302 

STATE OF CONNECTICUT 

Tidal Wetlands 

CT Endangered Species Act 

RCSA $5 22a-30-1 
through 17 

CGS !$§ 26-303 
through 314 

Applicable 

Applicable 

Applicable 

-. . 
This order requires Federal agencies, As existing cap would not be maintained, it would 
wherever possible, to avoid or minimize deteriorate over time and this would adversely 
adverse impacts upon floodplains. Requires impact the Thames River Floodplain. 
reduction of risk of flood loss, minimize the 
impact of floods on human safety, health and 
welfare, and to restore and preserve the 
natural and beneficial values of the floodplains. 

Requires that any actions must be conducted Applicable state coastal zone management 
in a manner consistent with state approved requirements would not be addressed. 
management programs. 

Requires action to be taken to protect fish and The U.S. Fish & Wildlife Service would not be 
wildlife from projects affecting streams or consulted as to measures required to protect fish 
rivers. Consultation with U.S. Fish & Wildlife and wildlife resources. 
Services is needed to develop measures to 
orevent and mitiaate loss. 

iR%P.. 
;‘-. 

status Synopsis Action to be Taken to Attain ARAR 1 
Applicable 

Applicable 

Requires projects within a state designated 
coastal zone to minimize adverse impacts on 
natural coastal resources. 

Activities within or affecting tidal wetlands are 
regulated. 

As existing cap would not be maintained, it would 
deteriorate over time and this would adversely 
impact the Thames River floodplain. Since no 
monitoring would be performed the extent of this 
adverse impact would be unknown. 

Deterioration of the existing cap over time would 
negatively impact tidal resources. 

Applicable Regulates activities affecting state-listed 
endangered or threatened species or their 
critical habitat. 

The state-threatened Atlantic sturgeon inhabits the 
Thames River. Deterioration of the existing cap 
over time could negatively impact the sturgeon or 
any of its critical habitat which may occur within 
the river. 



TABLE 5-3 

DRMO FS 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE I- NO ACTION 
NSB-NLON GROTON, CONNECTICUT 

FEDERAL 

Requirement Citation Status Synopsis I Action to be Taken to Attain ARAR 

There are no federal action-specific ARARs. 

STATE OF CONNECTICUT 

I Requirement Citation Status Synopsis Action to be Taken to Attain ARAR 

There are no state action-specific ARARs. 
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Short-term Effectiveness 

Since no action would occur, implementation of Alternative 1 would not pose any risks to onsite workers 

or result in adverse impact to the local community and the environment. The RAOs would never be 

achieved. 

Implementability 

Since no actions would occur, Alternative 1 would be readily implementable. The technical feasibility 

criteria, including constructability, operability, and reliability, are not applicable. Implementability of 

administrative measures is not applicable since no such measures would be taken. 

cost 

There would be no costs associated with the no-action alternative. 

5.2.2 Alternative 2 - Institutional Controls and Monitoring 

5.2.2.1 Detailed Description 

Alternative 2 consists of two components: (1) institutional controls and (2) monitoring. This alternative 

would rely upon the existing asphalt and GCL cap, limitation of site access, restrictions of land use, and 

monitoring to eliminate or reduce exposure pathways. Although this alternative is based upon the 

assumption that the DRMO will continue to be owned and operated by NSB-NLON, provisions would be 

included in it for the continuation of institutional controls and monitoring under different ownership. 

Component 1: Institutional Controls 

Institutional controls would include maintenance of the existing cap, limitation of site access, and 

restrictions of land use. 

Maintenance of the existing asphalt and GCL cap would consist of regular inspections of this cap to check 

that cracks or other damage have not reduced its integrity. Periodic repair and replacement of the asphalt 

layer would be performed. 

Limitation of site access would consist of maintaining the existing chain link fence that surrounds the 

DRMO and posting of signs to warn potential trespassers that .a health hazard is present. Signs would 

typically be posted along the perimeter and at the front entrance of tlie site. In addition, during operation of 
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the site for its current military purpose, gates would be locked and a security desk be maintained at the 

entrance of the site. 

,-- 

Restriction of land use would consist of documenting the presence of contamination at the site in the NSB- 

NLON Master Plan and Navy real estate records to ensure that, prior to any future land development at 

the DRMO, NSB-NLON would be able to take adequate measures to minimize adverse human health and 

environmental effects. In addition, Environmental Land Use Restrictions would be prescribed in 

accordance with Connecticut’s regulations. Unless additional remediation Is undertaken, the DRMO could 

not be developed for residential land use. In the unlikely event of a change in the DRMO site ownership, 

provisions would be incorporated in the property transfer documents to insure continuation of the above- 

described institutional controls. 

Component 2: Monitoring 

Monitoring would be performed in accordance to the Groundwater Monitoring Plan for the DRMO site 

(B&R Environmental, September 1997) which may be summarized as follows. 

Monitoring would consist of quarterly groundwater sampling and analysis for a period of 3 years. 

Groundwater samples would be collected from the 10 monitoring wells shown on Figure 5-1, including 7 

existing wells (GMWIS, 6MW2S, 6MW2D, 6MW3S, 6MW3D, 6MW6S, and 6MW6D) and 3 new wells 

(6MW9.S 6MWlOS, and 6MWlOD). Sampling and analysis would be performed to verify that significant 

contamination is not leaching to the groundwater from the capped area at concentrations above regulatory 

criteria which would result in impacts to the Thames River. ~ Once baseline conditions have been 

established, the monitoring program would be revised annually based on the analytical data collected from 

the previous sampling events. If, as a result of this monitoring, groundwater COCs are detected at 

concentrations above site-specific SWPCs, surface water and river sediment samples would also be 

collected and analyzed to determine if these COCs are migrating to the Thames River. If monitoring 

results show exceedance of volatilization criteria, then additional action would be taken, including 

determining the need for additional remedial action. 

Once sufficient monitoring data has been collected (i.e., after baseline conditions are established), this 

data would be evaluated to determine the need for additional remedial action at the site. Based on 

discussions with the U.S. EPA and CTDEP, it was determined that a minimum of 3 years of data would 

need to be collected on a quarterly basis to evaluate if the site is impacting the environment. If after 3 

years data shows that the site has not impacted the environment, the need for additional monitoring would 

be evaluated and modified, if appropriate. 
,-- 
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Every 5 years for 30 years, a site review would be conducted to evaluate the site status and determine 

whether further action is necessary. These site reviews are required because this alternative allows 

contaminants to remain in soil at levels that exceed PRGs. Figure 5-2 depicts the process block flow 

diagram for Alternative 2. 

The monitoring component would also include the installation of the 3 above-mentioned new monitoring 

wells (6MW9S, GMWlOS, and 6MW10D) and the regular maintenance of the existing and new monitoring 

wells. In the unlikely event of a change in the DRMO site ownership, provisions would be incorporated in 

the property transfer documents to insure continuation of the above-described monitoring. 

5.2.2.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 2 would be protective of human health and the environment. 

Institutional controls would be protective of human health and the environment. Maintenance of the 

existing cap and limiting site access would be protective of human health by minimizing risk to site 

workers and trespassers from direct exposure with contaminated soil under the current industrial land use 

scenario. Restricting the DRMO to industrial use would be protective of human health by preventing 

unacceptable risks to future residents from direct exposure to contaminated soil. Maintenance of the 

existing cap and restricting the DRMO to industrial use would minimize risk to the limited existing 

ecological population from potential direct exposure to contaminated soil under the current industrial land 

use scenario and prevent risk to an increased ecological population from direct exposure to contaminated 

soil under a future residential land use scenario. Finally, maintenance of the existing cap would provide 

some protection of ecological receptors in the Thames River by minimizing infiltration through 

contaminated soil in the vadose zone, which would slightly reduce the potential for contaminants in soil to 

migrate to that river. 

Monitoring would be protective of the environment by detecting potential migration of soil contaminants to 

the Thames River, which could adversely impact ecological receptors within that river. 

Some short-term risks could be incurred by workers from exposure to contaminated soil during 

implementation of institutional controls and monitoring. However, the potential for exposure would be 
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minimized by the wearing of appropriate PPE and compliance with site-specific health and safety 

procedures. 

Compliance with ARARs and TBCs 

Alternative 2 would comply with chemical-specific, location-specific, and action-specific ARARs and TBCs. 

A detailed assessment of this compliance is provided on Tables 5-4, 5-5, and 5-6, respectively. 

Long-term Effectiveness and Permanence 

Alternative 2 would provide long-term effectiveness and permanence. Although no removal of 

contaminated soil would occur, risks to human health and the environment would be significantly reduced. 

Maintenance of the existing cap would effectively and permanently minimize risks to site workers and to 

the limited existing ecological population from potential exposure to contaminated soil under the current 

industrial land use scenario. In addition, by minimizing surface infiltration through the contaminated soil in 

the vadose zone, maintenance of the existing cap would have some effectiveness in reducing risk to 

ecological receptors in the Thames River from potential exposure to contaminants which might have 

migrated from the DRMO soil. Limiting site access (in conjunction with maintenance of the existing cap) 

would effectively and permanently minimize risk to trespassers from direct exposure to contaminated soil 

under the current industrial scenario. Restricting the DRMO to industrial use would effectively and 

permanently prevent its development as a residential area, thereby preventing unacceptable risk from 

direct exposure of future residents and of an increased ecological population to contaminated soil. 

Long-term monitoring would be effective for the detection of potential migration of soil contaminants to the 

Thames River, which could adversely impact ecological receptors within this stream 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 2 would not reduce toxicity, mobility, or volume of contaminants through treatment since no 

treatment would occur. A slight reduction of toxicity or volume might occur through natural dispersion, 

dilution, or other attenuating factors and monitoring would verify this. Maintenance of the existing cap 

would also achieve a slight reduction of contaminant mobility by minimizing infiltration through the vadose 

zone which would somewhat reduce the potential for soil contaminants to migrate to groundwater and, 

from there, to the Thames River. 
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TABLE 5-4 

DRMO FS 
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 2: INSTITUTIONAL CONTROLS & MONITORING 
NSB-NLON GROTON, CONNECTICUT 

FEDERAL 

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR 1 

There are no federal chemical-specific ARARs 

STATE OF CONNECTICUT 

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR 

There are no state chemical-specific ARARs 



TABLE 5-5 

DRMO FS 
ASSESSMENT OF LOCATION-SPECIFIC,ARARs AND TBCs 

FOR ALTERNATIVE 2 - INSTITUTIONAL CONTROLS AND MONITORING 
NSB-NLON, GROTON, CONNECTICUT 

1 Requirement I Citation status Synopsis of Requirement Action to be Taken to Attain ARAR 

FEDERAL 

Executive Order 11988 
RE: Floodplain Management 

Coastal Zone Management Act 

Fish and Wildlife Coordination 
Act 

STATE OF CONNECTICUT 

Coastal Management Act 

Tidal Wetlands 

CT Endangered Species Act 

Executive Order 
11988 

16 USC Parts 1451 
et seq. 

16 USC 661 et seq.; 
40 CFR 5 6.302 

Applicable 

Applicable 

Applicable 

CGS $j§ 26-303 thru 

This order required Federal agencies, 
wherever possible, to avoid or minimize 
adverse impacts upon floodplains. Requires 
reduction of risk of flood loss, minimize the 
impact of floods on human safety, health and 
welfare, and to restore and preserve the 
natural and beneficial values of the floodplains. 

Requires that any actions must be conducted 
in a manner consistent with state approved 
management programs. 

Requires action to be taken to protect fish and 
wildlife from projects affecting streams or 
rivers. Consultation with U.S. Fish & Wildlife 
Service is needed to develop measures to 
prevent and mitigate loss. 

Requires projects within a state designated 
coastal zone to minimize adverse impacts on 
natural coastal resources. 

Activities within or affecting tidal wetlands are 
regulated. 

Regulates activities affecting state-listed 
endangered or threatened species or their 
critical habitat. 

Monitoring well installation and groundwater 
monitoring activities within the loo-year floodplain 
would be carried out to minimize impacts to 
floodplain resources. 

This site is located in a state coastal flood zone 
(within the 100 year floodplain). Therefore, 
applicable state coastal zone management 
requirements would be addressed. 

If monitoring wells are required to. be installed in 
the river or its tidal zone, the U.S. Fish &Wildlife 
Service would be consulted as to measures 
required to protect fish and wildlife resources. 

Monitoring well installation and groundwater 
monitoring activities within the loo-year coastal 
floodplain would be carried out to minimize 
impacts to coastal resources. 

If monitoring wells are required to be installed in 
the river or its tidal zone monitoring and 
maintenance activities would be implemented so 
as to not negatively impact tidal resources. 

The state-threatened Atlantic sturgeon inhabits the 
Thames River. If monitoring wells are required to 
be installed in the river or its tidal zone monitoring 
and maintenance activities would be implemented 
so as to not negatively impact the sturgeon or any 
of its critical habitat which may occur within the 
River. 



TABLE 5-6 

DRMO FS 
9! 
-0 ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 2 - INSTITUTIONAL CONTROLS AND MONITORING 
NSB-NLON, GROTON, CONNECTICUT 

a 
w 
8 

Requirement 

FEDERAL 
Guidance on Remedial Actions for 
Super-fund Sites with PCB 
Contamination 

Citation 

OSWER Directive 
9355.4-01 

Status 

To be considered 

Synopsis of Requirement 

This guidance describes how to address 
PCB contamination issues as part of 
remedial actions 

Action to be Taken to Attain ARAR 

This guidance would be considered in 
evaluating PCB issues as part of the 
remedial action Low levels of PCBs (47.2 
ppm or less) are present within soils at the 

I I I 
STATE OF CONNECTICUT 

1 site. I 

Hazardous Waste Management: RCSA § 22a-449 (c) 1 OO- Applicable 
Generator and Handler 101 

These sections establish standards for listing For any materials generated during 
and identification of hazardous waste. The 

Requirements 
monitoring well installation, hazardous waste 

standards of 40 CFR 260-261 are determinations will be performed, and the 
incorporated by reference. wastes would be managed in accordance 

with requirements of these regulations, if 

Hazardous Waste Management: 
necessary. 

RCSA 5 22a-449 (c) 104 Applicable This section establishes standards for 
TSDF Standards 

The remedy would comply with the post- 
groundwater monitoring and post-closure. 
The standards of 40 CFR 264 are 

closure requirements of this section through 
groundwater monitoring and instiiutional 

incorporated by reference. controls at the Site. 
Control of Noise Regulations RCSA 5 22a-69-1 through Applicable These regulations establish allowable noise 

7.4 levels. Noise levels from construction 
Noise generated by installation of monitoring 
wells will meet these regulations. This 

activities are exempt from these alternative involves drilling and monitoring 
requirements, activities which are not anticipated to 

generate excessive noise. 
Guidelines for Soil Erosion and The Connecticut Council To be considered The guidelines provide technical and Erosion and sediment control measures 
Sediment Control on Soil and Water administrative guidance for the development, 

Conservation 
would be implemented during well 

adoption, and implementation of erosion and installation. 
sediment control program. 

Water Quality Standards CBS 22a-426 Relevant and Connecticut’s Water Quality Standards Standards would be used to evaluate 
appropriate establish specific numeric criteria, monitoring results to determine if further 

designated uses, and anti-degradation remedial action is required to protect 
policies for groundwater and surface water. resources. 

Remediation Standards Regulations RCSA 9 22a-133k-3 Relevant and These regulations provide specific numeric Although no groundwater plume has been 
appropriate cleanup criteria for a wide variety of identified at this site, the proposed 

contaminants in soil, groundwater and soil groundwater monitoring would be conducted 
vapor. These criteria include volatilization to determine if any contaminants of concern 
criteria, pollutant mobility criteria, direct are migrating offsite at levels above CTDEP 
exposure criteria and surface water surface water protection or volatilization 
protection criteria. standards for GB groundwater. 

Maintenance of the cap and institutional 
controls would satisfy the Remediation 
Standards Regulations for soil. 
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Short-term Effectiveness 

Alternative 2 would have minimal short-term effectiveness concerns. Any exposure of workers to 

contaminated soil during the maintenance of the existing cap and fencing or during the installation of new 

monitoring wells and the maintenance and sampling of existing and new monitoring wells would be 

minimized by wearing of appropriate PPE and complying with site-specific health and safety procedures. 

Implementation of institutional controls and monitoring would not adversely impact the surrounding 

community or the environment. The RAOs would be achieved immediately upon implementation of 

institutional controls and monitoring. However, continued achievement of the RAO for protection of 

ecological receptors in the Thames River would have to be regularly modified through monitoring. 

Implementability 

Alternative 2 would be readily implementable. Maintenance of the existing cap and fence, posting of 

notices, maintenance of existing monitoring wells and installation of new ones, and sampling and analysis 

of groundwater and, if necessary, of surface water and river sediment would all be relatively simple to 

perform. The resources, equipment, and materials required for these activities would be readily available. 

The administrative Implementability of Alternative 2 would be simple since the site is located within a 

military facility, where land uses can be strictly enforced. In the unlikely event that the site would be 

transferred to private ownership, concerns about administrative implementability would slightly increase 

but appropriate provisions could be incorporated in property transfer documents to insure continued 

implementation of institutional controls and monitoring. 

cost 

The estimated costs for this alternative are: 

Estimated capital costs: $90,814 

Total estimated O&M costs over 30 years: $617,580 

Estimated 30-year present worth: $708,394 

Cost estimates for this alternative are based on 3 years of groundwater monitoring and the performance of 

&year reviews for 30 years. The details of the cost estimates are provided in Appendix C. 
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5.2.3 Alternative 3 - Hot Spot Excavation, Offsite Disposal, Institutional Controls, and 
Monitoring 

,--._ 

5.2.3.1 Detailed Description 

Alternative 3 is developed to meet the human health PRGs for the full-time employee, older child 

trespasser, and construction worker under the current industrial land use scenario. Areas of soil with 

concentrations of COCs exceeding PRGs for the current industrial land use scenario, and which are 

designated as “hot spots”, would be excavated and removed from the site. This action would require 

removal, and subsequent repair and restoration, of several sections of the existing asphalt and GCL cap. 

Alternative 3 would consist of four major components in addition to the existing cap: (1) “hot spots” 

excavation with dewatering of wet soil and repair and restoration of existing cap, (2) offsite disposal of 

excavated soil, (3) institutional controls, and (4) monitoring. Figure 5-3 illustrates the block flow diagram 

for this alternative and Figure 5-4 shows the site location map and excavation areas. 

Component 1: “Hot Spots” Excavation with Repair and Restoration of Existing Cap 

Soil contaminated with COCs above their respective PRGs for the current industrial land use scenario 

would be excavated, which corresponds to a total volume of approximately 3,150 cubic yards of 

excavated material. Prior to excavation, the existing cap and clean material backfilled during the Time 

Critical Removal Action would be removed as required from the areas being excavated. As previously 

discussed, extensive sheet piling would be required to shore up excavated areas deeper than about 4 

feet bgs and groundwater would have to be allowed to accumulate in these deeper areas, although this 

would considerably hinder excavation. After completion of excavation, and to the extent that the presence 

of sheet piling and water would allow, the sidewalls and bottom of the excavated areas would be sampled 

and analyzed to try and confirm that PRGs have been met. After each “hot spot” has been completely 

excavated, it would be backfilled with clean material from an offsite source and regraded to achieve 

desired surface elevation. Areas of the existing asphalt and GCL cap disturbed by excavation would be 

repaired and the cap would be restored to existing conditions. 

..__ 

The contaminated soil would be excavated using conventional construction equipment, such as backhoes, 

bulldozers, and front-end loaders. For excavation under water, clamshell buckets would be used. All 

excavating activities would be conducted in accordance to OSHA regulations and in compliance with 

appropriate health and safety procedures. 
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.P-. As excavation would take place below the groundwater table, a significant portion of the excavated soil 

would need to be pre-treated onsite to remove excess water (i.e., dewatered) prior to offsite transportation 

and disposal. Based upon typical offsite disposal requirements, all free water would have to be removed 

from the excavated wet soil so that it can pass the “paint filter test”. Soil dewatering and treatment of the < 

drainage water would be performed at an onsite Dewatering and Wastewater Treatment (DWIWWT) 

facility. 

For the purpose of this FS, It is assumed that any soil excavated below a depth of 3 feet would require 

dewatering and that this soil would contain an average of 50 percent of free water by volume for a total 

anticipated volume of drainage water of approximately 200,000 gallons. It is also assumed that the 

average total suspended solids (TSS) concentration of that drainage water would be approximately 

2,000 mg/L. 

The DWAMNT facility would consist of a dewatering pad, a bag filtration unit, and a GAC adsorption unit. 

The dewatering pad would be a structure consisting of sand and gravel layers overlying an impermeable 

base. The sand layer would be sandwiched between two geotextile/geonet layers. The dewatering pad 

would be bermed and equipped with an underdrain system and collection sump. The pad would have 

approximate dimensions of 40-foot by 40-foot to provide a total of approximately 1,600 square feet of 

stockpiling area to accommodate approximately 300 cubic yards of soil, assuming an average stockpile 

height of 5 feet. The soil would be stockpiled on the dewatering pad and covered with an impervious liner 

(PE or PVC) to prevent potential rainfall infiltration. It is anticipated that a residence time of approximately 

one day on the dewatering pad would be required to achieve adequate soil dewatering, i.e., to reduce 

moisture content of the soil to 20 percent (by weight) or less. As necessary, a suitable weight (such as a 

concrete slab) would be placed on top of the pile to promote mechanical expression of the water. The top 

liner is also expected to prevent the weight from getting embedded in the pile. The cross section of the 

dewatering pad would consist of the following components in descending order as depicted in Figure 5-5: 

;‘-\ 

l A graded sand layer: 1 .O foot in thickness, sandwiched between two geotextile/geonet membranes. 

l A gravel layer: 1 .O foot in thickness. 

l A High Density Poly Ethylene (HDPE) liner on a compacted and sloped soil base. 

l A 4-inch diameter slotted PVC pipe placed within the gravel layer, along the entire deeper edge of the 

base. 
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The sand and geotextile/geonet layers in the base of the pad are expected to function as a preliminary 

filter to retain most of the soil particles, while allowing relatively solids-free drainage water into the gravel 

underdrajn layer. The slotted PVC pipe in the gravel layer would collect drainage water and transfer it to 

an adjacent collection sump. Drainage water would then be pumped into a bag filtration unit for secondary 

TSS removal, followed by GAC adsorption for removal of dissolved organic contaminants. The treated 

drainage water would then be discharged to the Thames River using a pump and a temporary pipeline. 

Drainage water from the stockpile would be treated at a rate of up to 10 gpm by the DWANWT. The sand 

filtration layer is assumed to a have a TSS retention capacity of one pound (dry basis) per square foot of 

filtration surface before it would require replacement. On that basis, assuming the above-mentioned 

drainage water volume of 200,000 gallons with a TSS concentration of 2,000 mg/L, it is anticipated that 

the sand and geotextile layers would need to be replaced at least once during soil dewatering operations. 

The spent sand and geotextile layers would be disposed of off site. 

Component 2: Offsite Disposal 

Excavated soil would be disposed of at an offsite permitted RCRA hazardous waste TSD facility. As 

certain characteristics and contaminant concentrations of the excavated soil may exceed disposal criteria, 

pm-disposal testing would be required to determine the final disposition requirements for the soil. 

Excavated material would be loaded into trucks and transported to the designated offsite TSD facility. 

Component 3: Institutional Controls 

This component would be identical to Component 1 of Alternative 2. 

This component would be identical to Component 2 of Alternative 2. 

5.2.3.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 3 would be protective of human health and the environment. 
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Excavation and offsite disposal of soil “hot spots” would be protective of human health and the 

environment. Although complete verification sampling would not be possible because of the presence of 

sheet piling and water in most excavated areas, excavation and offsite disposal of virtually all the soil “hot 

spots” would eliminate unacceptable risk to site workers from direct exposure to contaminated soil under 

the current industrial land use scenario. Risks would be lowered to below an ICR of lE-4 and an HI below 

1.0. Excavation of soil “hot spots” would also be protective of ecological receptors in the Thames River 

by removing the most contaminated soil, thereby significantly reducing the possibility that contaminants 

would migrate from the DRMO soil to that river. 

Institutional controls would be protective of human health and the environment. Although excavation and 

offsite disposal of soil “hot spots” would already have brought human health risk from direct exposure to 

soil under the current industrial land use scenario within an acceptable range, maintenance of the existing 

cap and limiting site access would provide additional protection to site workers and trespassers from 

potential direct exposure to contaminated soil left on site. Although concentrations of ecological COCs 

would remain above PRGs, maintenance of the existing cap and restricting the DRMO to industrial use 

would minimize risk from direct exposure of the limited ecological population to contaminated soil under 

the current industrial land use scenario and prevent unacceptable risk from direct exposure of an 

increased ecological population to contaminated soil under a future residential land use scenario. Finally, 

maintenance of the existing cap would offer some degree of protection to ecological receptors in the 

Thames River by minimizing infiltration through the contaminated soil of the vadose zone, which would 

slightly reduce the potential for contaminants in soil to migrate to that river. 

Monitoring would be protective of the environment by detecting potential migration of soil contaminants to 

the Thames River, which could adversely impact ecological receptors in that river. 

In the short-term, the strong soil/water stirring action during the excavation of “hot spots” below the water 

table could trigger a significant migration of hitherto stationary contaminants from soil to groundwater and, 

from there. to the Thames River. 

“Hot spots” excavation and offsite disposal could result in significant short-term risk for construction 

workers due to potential exposure to contaminated soil and groundwater. However, this potential for 

exposure would be minimized by the implementation of engineering controls such as dust suppression 

and air monitoring, the wearing of appropriate PPE, and compliance with site-specific health and safety 

procedures. Any potential negative short-term impacts to the surrounding community and environment 

from fugitive dust and/or spillage of contaminated soil could be prevented through the implementation of 
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appropriate engineering controls (e.g., perimeter air monitoring, erosion and sedimentation controls, spill 

prevention procedures, etc.). 

Some short-term risks could be incurred by workers from exposure to contaminated soil during the 

implementation of institutional controls and monitoring. However, the potential for exposure would be 

minimized by wearing appropriate personal protective equipment (PPE) and complying with site-specific 

health and safety procedures. 

Compliance with ARARs and TBCs 

Alternative 3 would comply with chemical-specific, location-specific, and action specific ARARs and TBCs. 

A detailed assessment of this compliance is provided on Tables 5-7, 5-8, and 5-9, respectively. 

Long-term Effectiveness and Permanence 

Alternative 3 would provide long-term effectiveness and permanence. 

Although complete verification sampling would not be possible because of the presence of sheet piling 

and water in most excavated areas, excavation of virtually all of the soil “hot spots” and disposal of the 

excavated soil at an offsite RCRA hazardous waste TSD facility would effectively and permanently 

eliminate risks to site workers from direct exposure to soil contaminated above industrial land use PRGs. 

Maintenance of the existing cap would effectively and permanently minimize risks to site workers and to 

the limited existing ecological population from potential exposure to contaminated soil under the current 

industrial land use scenario. In addition, by minimizing surface infiltration through the contaminated soil in 

the vadose zone, maintenance of the existing cap would have some effectiveness in reducing risk to 

ecological receptors in the Thames River from potential exposure to contaminants which might have 

migrated from the DRMO soil. Limiting site access (in conjunction with maintenance of the existing cap) 

would effectively and permanently minimize risk to trespassers from direct exposure to contaminated soil 

under the current industrial scenario. Restricting the DRMO to industrial use would effectively and 

permanently prevent its development as a residential area, thereby preventing risk to future residents and 

to an increased ecological population from direct exposure to contaminated soil. 

Long-term monitoring would be effective for the detection of potential migration of soil contaminants to the 

Thames River, which could adversely impact ecological receptors within this stream. 
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TABLE 5-7 

DRMO FS 
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs 

ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING 
NSB-NLON GROTON, CONNECTICUT 

FEDERAL 

Requirement 

Cancer Slope Factors (CSFs) 

Citation 

Reference Dose (RfDs) 

status Synopsis Action to be Taken to Attain ARAR 

To be considered These are guidance values used in risk 
assessment to evaluate the potential 
carcinogenic or non-carcinogenic hazard 
caused by exposure to contaminants. 

“Hot spot” contaminated soils would be excavated 
and removed from the site. Remaining 
contaminated soils would be recapped to minimize 
exposure to potential receptors. 

To be considered These are guidance values used in risk 
assessment to evaluate the potential 
carcinogenic or non-carcinogenic hazard 
caused by exposure to contaminants. 

“hot spot” contaminated soils would be excavated 
and removed from the site. Remaining 
contaminated soils would be recapped to minimize 
exposure to potential receptors. 

STATE OF CONNECTICUT 

Requirement Citation status Synopsis Action to be Taken to Attain ARAR 
I 

There are no state chemical-specific ARARs. 



TABLE 5-8 

DRMO FS 
ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING 
NSB-NLON GROTON, CONNECTICUT 

FEDERAL 

T 
Citation status Synopsis Requirement 

Fish and Wildlife Coordination 
Act 

Action to be Taken to Attain ARAR 

If monitoring wells are required to be installed in 
the Thames River or its tidal zone, the U.S. Fish 8 
Wildlife Service would be consulted as to 
measures required to protect fish and wildlife 
resources. 

Measures would be taken to minimize impacts to 
floodplains of Thames River during 
excavation/backfilling and installation of 
monitoring wells. Removed sections of the 
existing asphalffGCL cap located within the 1 OO- 
year floodplain would be replaced, monitored and 
maintained. Site excavation, monitoring well 
installation, and groundwater monitoring activities ,, 
would not take place during times of potential 
flooding. 

This site is located in a coastal zone management 
area, therefore, applicable coastal zone 
management requirements need to be addressed. 

Action to be Taken to Attain ARAR 

Excavation and removal of contaminated soils, 
replacement of the asphalt/GLC cap, monitoring 
well installation and groundwater monitoring 
activities within the loo-year coastal floodplain 
would be carried out to minimize impacts to 
coastal resources. 

If monitoring wells are required to be installed in 
the Thames River or its tidal zone, monitoring and 
maintenance activities would be implemented so 
as to not negatively impact tidal resources. 
Wastewater from dewatering of excavated 
material would not discharged into tidal wetlands. 

16 USC 661 et seq. 
40 CFR 5 6.302 

Applicable Requires action to be taken to protect fish and 
wildlife from projects affecting streams or 
rivers. Consultation with U.S. Fish & Wildlife 
Service is needed to develop measures to 
prevent and mitigate loss. 

This order requires Federal agencies, 
wherever possible, to avoid or minimize 
adverse impacts upon floodplains. Requires 
reduction of risk of flood loss, minimize the 
impact of floods on human safety, health and 
welfare, and to restore and preserve the 
natural and beneficial values of the floodplains. 

Executive Order 11988 

Re: Floodplain Management 
Executive Order 
11988 

Coastal Zone Management Act 16 USC Parts 1451 
et seq. 

Applicable Requires that any actions must be conducted 
in a manner consistent with state approved 
management programs. 

L 

STATE OF CONNEtiTlCUT 

Requirement 

Coastal Management Act 

Status Synopsis Citation 

CGS §§22a-92 and 
94 

Applicable Federal facilities are required to file a coastal 
zone consistency determination under these 
rules. 

Tidal Wetlands RCSA 5 22a-30-1 
through 17 

Applicable Activities within or affecting tidal wetlands are 
regulated. 



TABLE 5-8 

DRMO FS 
ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING 
NSB-NLON GROTON, CONNECTICUT 

STATE OF CONNECTICUT (Continued) 

Requirement I Citation 

CT State Endangered Species 1 CGS § 26-303-314 Regulates activities affecting state-listed 
endangered or threatened species or their 

Action to be Taken to Attain ARAR 

The state-threatened Atlantic sturgeon inhabits the 
Thames River. If monitoring wells are required to 
be installed in the river or its tidal zone monitoring 
and maintenance activities would be implemented 
so as to not negatively impact the sturgeon or any 
of its critical habitat which may occur within the 
river. Wastewater from dewatering of excavated 
material would be adequately treated prior to 
discharge into the river. 



TABLE 5-9 

DRMO FS 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING 
NSB-NLON, GROTON, CONNECTICUT 

FEDERAL 

Requirement 

Clean Water Act, National Pollution 
Discharge Elimination System 
(NPDES) 

Citation status 

40 CFR Parts 122 through Relevant and Appropriate 
125, and 131 

PCB Regulations under TSCA 40 CFR $9 761.60 through Relevant and Appropriate 

Guidance on Remedial Actions for 
Superfund Sites with PCB 
Contamination 

OSWER Directive 
9355.4-01 

To be considered 

The regulations govern the storage, 

Synopsis of Requirement 

transportation and disposal of PCBs, and 
the cleanup of PCB spills. For the most 

NPDES (National Pollution Discharge 

part, these standards only apply to PCB 

Elimination System) permits are required 

items with concentrations above 50 ppm or 
to materials contaminated from such items. 

for any discharges to navigable waters. If 
remedial activities include such a 
discharge, the NPDES standards would be 
ARARs. 

These regulations are not applicable because 
PCB levels at the site have been measured at no 

Action to be Taken TO Attain ARAR 

greater than 47.2 ppm. However, if PCBs are 

The quality of the treated water from the on site 

detected at greater than 50 ppm, any activities 
regarding storage, transportation, and disposal of 

DWkVvVT facility would meet NPDES standards 

such PCB-contaminated soil would be conducted 

for discharge to the Thames River. No formal 
discharge permit would be required. 

This guidance describes how to address 
PCB contamination issues as part of 
remedial actions. 

in compliance with these standards. 
1 This guidance document would be considered in 

evaluating PCB issues as part of the remedial,~ 
action. Low levels of PCBs (47.2 ppm or less) 
are oresent within soils at the site. 

STATE OF CONNECTICUT .ks 

Requirement 

Solid Waste Management 

Citation Status 

RCSA $22a-209-1 through Applicable 
13 

Hazardous Waste Management: 
Generator and Handler 
Requirements 

RCSA 5 22a-449(c) 
100-101 

Applicable 

Synopsis Action to be Taken to Attain ARAR 

These standards establish closure 
standards for solid waste disposal areas 
(SWDAs). 

After contaminated soil from the “hot spots” are 
removed the existing cap would be replaced in 
accordance with these requirements. 

For all soils excavated from the “hot spots” and 
generated during monitoring well installation, 
hazardous waste determinations would be 
performed, and the wastes would be managed in 
accordance with requirements of these 
requlations. if necessary. 

These sections establish standards for 
listing and identification of hazardous 
waste. The standards of 40 CFR 260-261 
are incorporated by reference. 

a 
w 
2 



TABLE 5-9 

DRMO FS 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING 
NSB-NLON, GROTON, CONNECTICUT 

STATE OF CONNECTICUT 

Requirement 

Hazardous Waste Management: 
TSDF Standards 

Hazardous Waste Management: 

Generator Standards 

Air Pollution Control 

Control of Noise Regulations 

Guidelines for Soil Erosion and 
Sediment Control 

Water Pollution Control 

Citation Status Synopsis Action to be Taken to Attain ARAR 

RCSA 9 22a-449 (c) 104 Applicable This section establishes standards for post Any hazardous waste which is temporarily stored 
closure and groundwater monitoring. The on this site as part of the “hot spot” excavation or 
standards of 40 CFR 264 are incorporated monitoring well installation would be managed in 
by reference. accordance with the requirements of this section. 

The remedy would comply with the post-closure 
requirements of this section through groundwater 
monitoring and institutional controls at the site. 

RCSA § 22a-449(c)102 Applicable This section established standards for Any hazardous waste generated through 
various classes of generators. The excavation, monitoring well installation, or other 
standards of 40 CFR 262 are incorporated activities would be managed in accordance with 
by reference. Storage requirements given the substantive requirements of these 
at 40 CFR 265.15 are also included. regulations. 

RCSA § 22a-174 Applicable These regulations require permits to Emission standards for fugitive dust would be 
construct and to operate specified types of met with dust control measures during 
emission sources and contain emission excavation, transportation and offsite disposal to 
standards that must be met prior to comply with substantive requirements. 
issuance of a permit. Pollutant abatement 
controls may be required. Specific 
standards pertain to fugitive dust (18b) and 
control of odors (23). 

RCSA $22a-69-1 through Relevant and Appropriate These regulations establish allowable Noise generated by any remedial actions other 
7.4 noise levels. Noise levels from than construction would meet the standards of 

construction activities are exempt from these regulations. This alternative involves 
these requirements. excavation and monitoring activities which are 

not anticipated to generate excessive noise. 

The Connecticut Council To be considered The guidelines provide technical and These guidelines would be incorporated into any 
on Soil and Water administrative guidance for the remedial designs for this site. Erosion and 
Conservation development, adoption, and sediment control measures would be 

implementation of erosion and sediment implemented during excavation, recapping, and 
control program. well installation activities. 

RCSA 3 22a-430-1 through Applicable These rules establish permitting No discharge for POTW is proposed. The quality 
8 requirements and criteria for water of the treated water from the on site DW/WWT 

discharge to surface water, groundwater, facility would meet the substantive requirements 
and POTWs. of this section for discharge to the Thames River. 

No formal discharge permit would be required. 



TABLE 5-9 

DRMO FS 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 3: “HOT SPOTS” EXCAVATION, OFFSITE DISPOSAL, INSTITUTIONAL CONTROLS, & MONITORING 
NSB-NLON, GROTON, CONNECTICUT 

STATE OF CONNECTICUT 

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR 

Remediation Standards Regulations RCSA 5 22a-133k-3 Relevant and Appropriate These regulations provide specific numeric Although no groundwater plume has been 
cleanup criteria for a wide variety of identified at this site, the proposed groundwater 
contaminants in soil, groundwater, and soil monitoring would be conducted to determine if 
vapor. These criteria include volatilization any contaminants of concern are migrating offsite 
criteria, pollutant mobility criteria, direct at levels above CTDEP surface water protection 
exposure criteria, and surface water or volatilization standards for GB groundwater 
protection criteria. Excavation of hot spots and maintenance of the 

cap and institutional controls would satisfy the 
Remediation Standards Regulations for soil. 

Water Quality Standards CGS 22a-426 Applicable Connecticut’s Water Quality Standards Standards would be used to evaluate monitoring 
establish specific numeric criteria, results determined if further remedial action is. 
designated uses, and antidegradation required to protect resources. Remedial 
policies for groundwater and surface water. activities, including the disposal and potential 

treatment of groundwater from dewatering and 
removal from excavations, would be undertaken 
in a manner which is consistent with the 
antidegradation policy in the Water Quality 
Standards.1 

Disposition of PCBs CGS 3 22A-467 Applicable This section regulates the disposal or 
destruction of PCBs in a manner not 
inconsistent with the Requirements of the 
Toxic Substances Control Act (TSCA), 
listed at 40 CFR Part 761. 

Disposal of low levels of PCBs (47.2 ppm or less) 
are present within soils at the site. PCB 
contaminated soil would be conducted in 
compliance with this statute. 
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Reduction of Toxicity, Mobility or Volume through Treatment Alternative 3 would only achieve a very 

limited reduction of contaminant toxicity, mobility, or volume through treatment since the only treatment 

,-- 

which would occur is that of the drainage water from wet excavated soil in the on site DWANWT facility. 

Any organic COCs contained in the drainage water would be effectively removed’ by GAC adsorption. 

Since the GAC would ultimately be disposed of through either offsite thermal regeneration or offsite 

incineration, the achieved reduction in organic COCs toxicity and volume would be 100 percent 

irreversible. 

Alternative 3 would significantly reduce toxicity, mobility, and volume of contaminants through excavation 

and offsite disposal of soil “hot spots”. Approximately 3,150 cubic yards of contaminated soil containing 

135 pounds of PCBs and 406 pounds of cadmium would be removed from the site and securely disposed 

of at an offsite RCRA Hazardous waste TSD facility. Some additional reduction in the toxicity or volume of 

residual contaminant might occur through natural dispersion, dilution, or other attenuation process and 

monitoring would verify this. Maintenance of the existing cap would also achieve some reduction in the 

mobility of residual contaminants by minimizing infiltration through the vadose zone which would slightly 

reduce the potential for soil contaminants to migrate to groundwater and, from there, to the Thames River. 

Short-term Effectiveness 

There is a significant concern that the strong soil/water stirring action during excavation of “hot spots” 

below the water table could trigger a significant short-term migration of hitherto stationary contaminants from 

soil to groundwater and, from there, to the Thames River. 

During implementation of the excavation and offsite disposal components of Alternative 3, construction 

workers could be exposed to contaminated soil and groundwater. This potential for exposure would be 

minimized by the implementation of engineering controls such as dust suppression and air quality 

monitoring, the wearing of appropriate PPE, and compliance with proper health and safety procedures. 

Excavation and offsite disposal of contaminated soil are not expected to adversely impact either the 

surrounding community or the environment. However, during these activities measures, such as spill 

prevention and containment, erosion and sedimentation control, and perimeter air monitoring would be 

taken to insure that impact remains acceptable. 

Implementation of the institutional controls and monitoring components of Alternative 3 would have 

minimal short-term effectiveness concerns. Any exposure of workers to contaminated soil during the 

maintenance of the existing cap and fencing or during the installation and sampling of monitoring wells 

,,___ 
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would be minimized through the wearing of appropriate PPE and compliance with proper health and safety 

procedures. Implementation of institutional controls and monitoring would not adversely impact the 

surrounding community or the environment. 

Alternative 3 would be completed in approximately 5 months and would achieve the RAOs at completion. 

However, continued achievement of the RAO for protection of ecological receptors in the Thames River 

would have to be regularly modified through monitoring. 

Implementability 

As previously discussed, excavation of “hot spots” would be difficult to implement because it would require 

removal of poorly cohesive soil to a depth of up to 10 feet bgs, which at the DRMO is significantly below 

the water table. This would lead to two significant implementability concerns. First, extensive shoring 

would be required. Sheet piling would have to be installed on the periphery of the excavated areas to a 

depth at least three times that of excavation, Second, any excavation deeper than approximately 3 feet 

bgs would take place under water which would seriously impair precise visual control, and thus 

effectiveness, of that excavation. Typically, this second implementability concern would be addressed by 

pumping to prevent significant accumulation of groundwater in the excavation. However, such pumping is 

not practically implementable at the DRMO because excavation would take place in a highly permeable 

stratum (i.e., sand and gravel) along the bank of a tidal river. Under’these conditions, depressing of the 

groundwater table elevation, if it could be accomplished at all, would require the pumping (and treatment 

and discharge) of very large volumes of water, at least several hundreds, and probably several thousands, 

of gpm. Also any significant lowering the groundwater table elevation would require a corresponding 

reinforcement and deepening of the sheet piling to counteract the pressure of the external groundwater on 

that piling. 

Since complete post-excavation verification sampling would not be possible because of the presence of 

sheet piling and water in most excavated areas, a very thorough pre-excavation sampling would have to be 

performed to accurately determine the extent of soil contamination. 

Independently of the above concerns, excavation of soil “hot spots” could be accomplished with readily 

available construction equipment such as backhoes, front-end loaders, and clamshell buckets. 

Resources, equipment, and materials for the construction and operation of the on site DWIWWT facility 

p”“l 
would be readily available. 
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The offsite disposal component of Alternative 3 would be readily implementable since permitted, 

hazardous waste disposal facilities are available with adequate capacity to accept the excavated 

materials. 

.- 

The institutional controls and monitoring components of Alternative 3 would be readily implementable. 

Maintenance of the existing cap and fence, posting of notices, maintenance of existing monitoring wells 

and installation of new ones, and sampling and analysis of groundwater and, if necessary, of surface 

water and river sediment would all be relatively simple to perform. The resources, equipment, and 

materials required for these activities would be readily available. 

Implementation of Alternative 3 would also require the completion of numerous administrative procedures 

which, while requiring a significant effort, could readily be accomplished. On site remedial activities would 

have to meet the substantive requirements of a RCRA hazardous waste TSD facility. Offsite disposal of 

excavated soil would require compliance with all applicable RCRA requirements, including the proper 

manifesting of excavated soil shipments. If any waste generated by the treatment of the drainage water 

(e.g., spent filter layers and GAC) are determined to be hazardous, disposal of these wastes would have 

to comply with all applicable RCRA regulations. Although no formal permits would be required for 

discharge of the treated drainage water to the Thames River, State agencies would have to be contacted 

to determine applicable water treatment criteria. A Coastal Site Plan would have to be prepared and 

submitted to the local municipalities and some coordination would be required with the CTDEP Office of 

Long Island Sound Programs regarding a coastal zone consistency determination. The NSB-NLON 

Master Plan and Navy real estate records would have to document the presence of contamination at the 

site and the scope of ongoing institutional controls and monitoring. Environmental Land Use Restrictions 

would be required in accordance with Connecticut regulations to prevent residential development of the 

DRMO. In the unlikely event of a change in the DRMO site ownership, provisions would be incorporated 

in the property transfer documents to insure continuation of institutional controls and monitoring. 

,.- 

cost 

The estimated costs for Alternative 3 would be: 

Estimated capital costs: $4,363,156 

Total estimated O&M costs over 30 years: $617,580 

Estimated 30-year present worth: $4,980,736 
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,- Cost estimates for this alternative are based on a 5-month construction period, 3 years of groundwater 

monitoring, and the performance of 5-year reviews for 30 years. The details of the cost estimates are 

provided in Appendix C. 

5.2.4 Alternative 4 - Excavation. On Site Treatment (thermal desorption & fixation- 
solidification). and Offsite Disposal 

5.2.4.1 Detailed Description 

Alternative 4 is developed to meet the PRGs for the future resident and potential ecological receptors in a 

future residential land use scenario, as well as the PRGs developed for the protection of the surface water 

of the Thames River. Soil with COCs concentrations above these PRGs would be excavated, treated on 

site, and disposed of offsite. Since complete verification sampling would not be possible because of the 

presence of sheet piling and water in most excavated areas, some relatively small amount of 

contaminated soil could remain on site but these would not present unacceptable risks to human health or 

the environment. 

Alternative 4 consists of three major components: (1) excavation with dewatering of wet soil, (2) on site 

treatment of excavated soil with a combination of thermal desorption and chemical fixation-solidification, 

and (3) offsite disposal of treated soil. Figure 5-6 illustrates the block flow diagram for this alternative and 

Figure 5-7 shows a lay-out of the site and proposed excavation areas. . 

Component 1: Excavation 

The existing cap would be removed and soil contaminated with concentrations of COCs above residential 

land use, ecological, and surface water protection PRGs would be excavated which corresponds to a 

volume of approximately 13,600 cubic yards of excavated material. Prior to excavation, the existing cap 

and clean material backfilled during the Time Critical Removal Action would be removed as required from 

the areas being excavated. As previously discussed, extensive sheet piling would be required to shore up 

excavated areas deeper than about 4 feet bgs and groundwater would have to be allowed to accumulate 

in these deeper areas, although this would considerably hinder excavation. After completion of 

excavation, and to the extent that the presence of sheet piling and water would allow, the sidewalls and 

bottom of the excavated areas would be sampled and analyzed to try and confirm that PRGs have been 

met. Following excavation, the excavated areas would be backfilled with clean fill from an off site source 

and regraded to achieve desired surface elevations. 
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As excavation in several ,areas would take below the groundwater table, a significant portion of the 

excavated soil would need to be dewatered prior to on site treatment. Based upon typical requirements 

for thermal desorption, moisture content of wet soil would need to be reduced to approximately 20 percent 

(by weight). Soil dewatering and treatment of the drainage water would be performed at an onsite 

DWMNVT facility which would be identical to that described for Alternative 3, except that the estimated 

volume of drainage water would be approximately 150,000 gallons. As for Alternative 3, it is anticipated 

that a one-day holding time would be adequate for dewatering. 

Component 2: On Site Treatment (thermal desorption & fixation-solidification) of Excavated Soil 

Onsite treatment would consist of thermal desorption of excavated soil to remove and destroy organic 

COCs, followed by chemical fixation-solidification of thermally treated soil to immobilize inorganic COCs, if 

required. 

Prior to transfer to the thermal desorption unit, excavated soil, including that portion of it dewatered at the 

DW/WWT facility, would be crushed or shredded as necessary to meet the size requirement for feeding to 

that unit. Thermal desorption would be performed using a commercially available unit designed to treat 

approximately 150 tons of soil per day. Prior to equipment selection, bench-scale treatability tests would 

be performed to determine optimum operating temperature and residence time. An off-gas treatment 

system would be provided and the residual waste generated by this system would be appropriately 

disposed of. 

Thermally treated soils would be tested (for TCLP) to determine the need to immobilize inorganic COCs 

through chemical fixation-solidification. That portion of the thermally treated soil which requires chemical 

fixation-separation would be blended with a cement-pozzolan based agent using a standard pug mill type 

mixer. Bench-scale treatability tests would be performed to optimize the formulation of the fixation- 

solidification mix (i.e., the optimum ratio of soil-to-pozzolan agent-to-moisture). 

Component 3: Offsite Disposal of Treated Soil 

The treated soil would be disposed of at an.offsite permitted solid waste disposal facility. Treated material 

would be loaded into trucks and transported to an off-site non-hazardous waste landfill. 
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5.2.4.2 Detailed Analysis 
.-._ 

Overall Protection of Human Health and the Environment 

Alternative 4 would be protective of human health and the environment. 

Excavation would be protective of human health and the environment. Although complete verification 

sampling would not be possible because of the presence of sheet piling and water in most excavated 

areas, excavation of virtually all the soil contaminated above residential land use and ecological PRGs 

would eliminate unacceptable risks from direct exposure of human and ecological receptors to soil under 

all scenarios. Human health risks would be lowered to an ICR of less than lE-4 and an HI of less than 

1.0. Excavation of virtually all soil contaminated above surface water protection PRGs would also be 

protective of ecological receptors in the Thames River by removing the sources of potential contaminant 

migration from the DRMO soil to that river. On site thermal desorption and chemical fixation-stabilization 

of the excavated soil and offsite disposal of the treated soil would protect human health and the 

environment by irreversibly removing and destroying organic COCs, by immobilizing inorganic COCs, and 

by containing treated soil, respectively. 

In the short-term, the strong soil/water stirring action during excavation below the water table could trigger 

a significant migration of hitherto stationary contaminants from soil to groundwater and, from there, to the 

Thames River. 

Some short-term risks could be incurred by workers from exposure to contaminated soil and thermal 

desorption offgas during on site remedial activities. However, the potential for exposure would be 

minimized by the implementation of engineering controls (e.g., dust suppression, offgas treatment), the 

wearing of appropriate PPE, and compliance with OSHA regulations and site-specific health and safety 

procedures. Any potential negative short-term impacts to the surrounding community and environment 

from fugitive emissions and/or spillage of contaminated soil could be prevented through the 

implementation of appropriate engineering controls (e.g., offgas treatment, perimeter air monitoring, spill 

prevention procedures, etc.). 

Compliance with ARARs and TBCs 

Alternative 4 would comply with chemical-specific, location-specific, and action-specific ARARs and TBCs. 

A detailed assessment of this compliance is provided in Tables 5-I 0, 5-I 1, and 5-12, respectively. 
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TABLE 5-10 

DRMO FS 
ASSESSMENT OF CHEMICAL-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL 
NSB-NLON GROTON, CONNECTICUT 

FEDERAL 

Requirement 

Cancer Slope Factors (CSFs) 

Citation 

Reference Dose (RtDs) 

status I Synopsis I Action to be Taken to Attain ARAR 

To be considered These are guidance values used in risk 
assessment to evaluate the potential 
carcinogenic or noncarcinogenic hazard 
caused by exposure to contaminants. 

Contaminated soils would be excavated, treated 
and removed. Remaining soils would pose no 
hazard to potential receptors. 

To be considered These are guidance values used in risk 
assessment to evaluate the potential 
carcinogenic or noncarcinogenic hazard 
caused by exposure to contaminants. 

Contaminated soils would be excavated, treated 
and removed. Remaining soils would pose no 
hazard to potential receptors. 

STATE OF CONNECTICUT 

I Requirement I Citation I status Synopsis I Action to be Taken to Attain ARAR I 

There are no state chemical-specific ARARs. 



TABLE 5-I I 
s 
s 
;;: 

DRMO FS 

3 ASSESSMENT OF LOCATION-SPECIFIC ARARs AND TBCs 
FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL 

NsB-NLoN GROTON, CONNECTICUT 

FEDERAL 

Requirement 

Executive Order 11988 
RE: Floodplain Management 

I Coastal Zone Management Act 

STATE OF CONNECTICUT 

Requirement 

Coastal Management Act 

Tidal Wetlands 

Hazardous Waste Management 
- Floodplain 

CT State Endangered Species 
Act 

Citation 

Executive Order 
11988 

16 USC Parts 1451 
et seq. 

Citation 

CGS §$22a-92 and 
94 

Status 

Applicable 

Applicable 

Status 

Applicable 

Relevant and 
Appropriate 

CGS 0 26-303-314 Relevant and 
Appropriate 

Synopsis 

This order requires Federal agencies, 
wherever possible, to avoid or minimize 
adverse impacts upon floodplains. Requires 
reduction of risk of flood loss, minimize the 
impact of floods on human safety, health and 
welfare, and to restore and preserve the 
natural and beneficial values of the floodplains. 

Requires that any actions must be conducted 
in a manner consistent with state approved 
management programs. 

Action to be Taken to Attain ARAR 

Measures would be taken to minimize impacts to 
floodplains of Thames River during remedial 
activities. Site excavation and treatment activities 
would not take place during times of potential 
flooding. Contaminants would be treated and 
removed from the site. 

This site is located in a coastal zone management 
area, therefore, applicable state coastal zone 
management requirements need to be addressed. 

Synopsis 

Requires projects within a state designated 
coastal zone to minimize adverse impacts on 
natural coastal resources. 

Activities within or affecting tidal wetlands are 
regulated. 

The standards of 40 CFR § 264 are 
incorporated by reference. 

Regulates activities affecting state-listed 
endangered or threatened species or their 
critical habitat. 

Action to be Taken to Attain ARAR 

The site occurs within the coastal 100 year flood 
zone. The proposed thermal desorption unit 
would be located to minimize impacts to coastal 
resources. If contaminated soil is temporarily 
exposed or placed below the 100 year flood 
elevation, measures would be taken to protect 
coastal resources. Site excavation would not take 
place during times of potential flooding. 
Contaminants would be treated and removed from 
the site. 

Wastewater from dewaterinn of excavated 
material would not be discharged into tidal 
wetlands. 

Regulates the siting and operation of the thermal 
desorption unit within the coastal 100 year flood 
plain. 

The state-threatened Atlantic sturgeon inhabits the 
Thames River. Dewatering of excavated material 
and removal of groundwater from excavations 
would be adequately treated prior to discharge into 
the river. 



TABLE 5-12 

DRMO FS 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL 
NSB-NLON, GROTON, CONNECTICUT 

FEDERAL 

STATE OF CONNECTICUT 

Requirement 

Clean Water Act, National 
Pollution Discharge Elimination 
System (NPDES) 

Clean Air Act, National Emission 
Standards for Hazardous Air 
Pollutants (NESHAPs) 
RCRA, Treatment Standards for 
Hazardous Debris - Thermal 
Desorption 
PCB Regulations under TSCA 

Guidance on Remedial Actions for 
Superfund Sites with PCB 
Contamination 

AirKuperfund National Technical 
Guidance 

Citation 

40 CFR Parts 122 
through 125 and 131 

40 CFR Part 61 

40 CFR s268.45 

40 CFR 09 761.60 
through 761.71 

OSWER Directive 
9355.4-01 

EPA Guidance. 
EPAl450/1-89/001- 
EPA145011 -891004 

Status 

Relevant and Appropriate 

Applicable 

Applicable 

Relevant and Appropriate 

To be considered 

To be considered 

Synopsis of Requirement Action to be Taken to Attain ARAR 

NPDES (National Pollution Discharge 
Elimination System) permits are required 
for any discharges to navigable waters. If 
remedial activities include such a 
discharge, the NPDES standards would 
be ARARs. 

The quality of the treated water from the on site 
DWAfWVT facility would meet NPDES 
standards for discharge to the Thames River. 
No formal discharge permit would be required. 

NESHAPs are a set of emissions 
standards for specific chemicals from 
specific production activities 
Sets treatment standards for utilizing 
thermal desorption. 

Emissions of hazardous air pollutants would be 
minimized by fugitive dust controls and off gas. 
Treatment from the thermal desorption facility. 
Thermal desorption would be operated in 
compliance with treatment standards. 

The regulations govern the storage, 
transportation and disposal of PCBs, and 
the cleanup of PCB spills. For the most 
part, these standards only apply to PCB 
items with concentrations above 50 ppm 
or to materials contaminated from such 
items. 

This guidance describes how to address 
PCB contamination issues as part of 
remedial actions. 

This guidance describes methodologies 
for predicting risks due to air release at a 
Superfund site. 

These regulations are not applicable because 
PCB levels at the site have been measured at, 
no greater than 47.2 ppm. However, if PCBs 
are detected at greater than 50 ppm any 
activities regarding storage, transportation, and 
disposal of such PCB-contaminated soil would 
be conducted in compliance with these 
standards. 
Low levels of PCBs (47.2 ppm or less) are 
present within soils at the site. This guidance 
document would be considered in evaluating 
PCB issues as part of the remedial action. 
These guidance documents would be 
considered when risks due to air releases from 
fugitive dust and thermal desorption are being 
evaluated. 

2 

;Fl -d 
Requirement 

Solid Waste Management 

Citation 

RCSA 5 22a-209-1 
through 13 

Status 

Applicable 

Synopsis Action to be Taken to Attain ARAR 1@ 

These standards establish operating and After contaminated soils are treated and 2;;g 
closure standards for solid waste disposal removed from the site the area would be closed kL 
areas (SWDAs) including closure, post- in accordance with these requirements. 
closure, and groundwater monitoring 
reauirements. 



TABLE 5-12 

DRMO FS 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs 

FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL 
NSB-NLON, GROTON, CONNECTICUT 

Requirement 

Hazardous Waste Management: 
Generator and Handler 
Requirements 

Citation Status Synopsis Action to be Taken to Attain ARAR 

For all soils excavated hazardous waste 
determinations would be performed, and the 
wastes would be managed in accordance with 
requirements of these regulations, if necessary. 

Any hazardous waste which is treated or 
temporarily stored of on this site as part of the 
remedy would be managed in accordance with 
the requirements of this section. 

Any hazardous waste generated through 
excavation, treatment or other activities would 
be managed in accordance with the substantive 
requirements of these regulations. 

The requirements are applicable to this 
alternative’s on-site-treatment of wastes through 
thermal desorption. The substantive 
requirements of these regulations would be met. 

Noise generated by any remedial actions other 
than construction would meet the standards of 
these regulations. Noise generated by the 
thermal desorption unit would have to meet the 
standards in these regulations. Noise from 
excavation activities is not expected to exceed 
these standards. 

The thermal desorption unit, which produces an 
air discharge, would be designed to meet the 
substantive requirements of these regulations. 
Emission standards for fugitive dust would be 
met with dust control measures during 
excavation, transportation and offsite disposal 
to comply with substantive requirements. 

RCSA § 22a-449(c) 
100-101 

Applicable These sections establish standards for 
listing and identification of hazardous 
waste. The standards of 40 CFR 260-261 
are incorporated by reference. 

Hazardous Waste Management: 
TSDF Standards 

RCSA g 22a- 
449(c)lO4 

Applicable This section establishes standards for 
treatment, storage, and disposal facilities. 
The standards of 40 CFR 264 are 
incorporated by reference. 

Hazardous Waste Management: 
Generator Standards 

RCSA 9 22a-449(c)- 
102 

Applicable This section establishes standards for 
various classes of generators. The 
standards of 40 CFR 262 are incorporated 
by reference. Storage requirements given 
at 40 CFR 265.15 are also included. 

Requires certificate of public safety and 
necessity from the CT Siting Counsel prior 
to construction of any new hazardous 
waste disposal facility 

Hazardous Waste Management 
Facility Siting Regulations 

CGS 22a-117-I 23; 
RCSA 5 22a-116B-1 
through 11 

Applicable 

Control of Noise Regulations RCSA § 22a-69-1 
through 7.4 

Applicable These regulations establish allowable 
noise levels. Noise levels from 
construction activities are exempt from 
these requirements. 

Air Pollution Control RCSA 5 22a-174 Applicable These regulations require permits to 
construct and to operate specified types 
of emission sources and contain emission 
standards that must be met prior to 
issuance of a permit. Pollutant abatement 
controls may be required. Specific 
standards include fugitive dust (18b), 
incineration (18~) emissions of sulfur 
compounds (19a), emissions of organic 
compounds (209, control of odors (23) 
and allowable stack concentrations (29). 

The guidelines provide technical and 
administrative guidance for the 
development, adoption, and 
implementation of erosion and sediment 
control program. 

Guidelines for Soil Erosion and 
Sediment Control 

The Connecticut 
Council on Soil and 
Water Conservation 

To be considered These guidelines would be incorporated into 
any remedial designs for this site. Erosion and 
sediment control measures would be 
implemented during excavation activities. 

I---- I 



TABLE 5-I 2 

DRMO FS 
ASSESSMENT OF ACTION-SPECIFIC ARARs AND TBCs- 

FOR ALTERNATIVE 4: EXCAVATION, ON SITE TREATMENT, AND OFFSITE DISPOSAL OF CONTAMINATED SOIL 
NSB-NLON, GROTON, CONNECTICUT 

Requirement Citation Status Synopsis Action to be Taken to Attain ARAR 

Water Pollution Control RCSA 9 22a-430-1 
through 8 

Applicable These rules establish permitting 
requirements and criteria for water 
discharge to surface water, groundwater, 
and POTWs. 

No discharge to a POTVV is proposed. The 
quality of the treated water from the on site 
DWAVvVT facility would meet the substantive 
requirements of this section for discharge to the 
Thames River. No formal discharge permit 
would be required. 

Remediation Standards 
Regulations 

RCSA 22a-133k-s Relevant and Appropriate These regulations provide specific Excavation, on site treatment, and off site 
numeric cleanup criteria for a wide variety disposal of contaminated soil would satisfy the 
of contaminants in soil, groundwater, and Remediation Standards Regulations for soil. 
soil vapor. These criteria include 
volatilization criteria, pollutant mobility 
criteria, direct exposure criteria, and 
surface water protection criteria. 

Water Quality Standards CGS 22a-426 Applicable Connecticut’s Water Quality Standards 
establish specific numeric criteria, 
designated uses, and antidegradation 
policies for groundwater and surface 
water. 

Remedial activities would be undertaken in a 
manner which is consistent with the 
antidegradation policy in the Water Quality 
Standards. 

Disposition of PCBs CGS 22a-467 Applicable This section regulates the disposal or 
destruction of PCBs in a manner not 
inconsistent with the Requirements of the 
Toxic Substances Control Act (TSCA). 
listed at 40 CFR Part 761. 

Disposal of low levels of PCBs (47.2 ppm or 
less) are present within soils at the site. PCB 
contaminated soil will be conducted in 
compliance with this statute. All PCB- 
contaminated materials would be handled in 
accordance with the substantive requirements 
of this statute. 
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Long-term Effectiveness and Permanence 

Alternative 4 would provide long-term effectiveness and permanence. 

Although complete verification sampling would not be possible because of the presence of sheet piling 

and water in most excavated areas, excavation of virtually all soil contaminated above residential land 

use, ecological, and surface water protection PRGs would effectively and permanently protect human and 

ecological receptors from exposure to soil under all scenarios. Thermal desorption would effectively and 

permanently remove at least 90 percent of the organic COCs from the excavated soil. Chemical fixation- 

solidification and offsite disposal would complete the remedial process by effectively and permanently 

immobilizing inorganic COCs in the excavated soil and containing treated soil, thus minimizing the 

potential for soil contaminants to leach out to other media. 

There is some uncertainty regarding the thermal desorption process. Full-scale thermal desorption units 

have successfully treated PCB contaminated materials. However, bench-scale treatability tests would be 

required to verify the site-specific effectiveness of thermal desorption and to determine the optimum 

operating temperature and residence time. Although chemical fixation-solidification is a well-proven 

treatment technology, bench-scale treatability tests would also be required to determine site-specific 

operating criteria. 

.___ 

Reduction of Toxicity, Mobility, or Volume through Treatment 

Alternative 4 would reduce toxicity, mobility, or volume of contaminants through treatment. 

Thermal desorption and offgas treatment of would remove 90 percent or more of organic COCs from the 

excavated soil. Since the desorbed COCs would ultimately be destroyed (e.g., through catalytic oxidation 

or thermal regeneration of the GAC used for offgas treatment), the achieved reduction in organic COCs 

toxicity and volume would be loo-percent irreversible. Approximately 1,100 pounds of PAHs and PCBs 

would be removed by thermal desorption. 

Chemical fixation-solidification would effectively eliminate the mobility of inorganic COCs. However, 

chemical fixation-solidification most often results in an increase in volume for the treated material. 

Typically this increase is in the order of IO to 15 percent. Although some very long-term degradation of 

the fixated-solidified soil matrix cannot be entirely ruled out, the achieved reduction in mobility of inorganic 

COCs would almost be completely irreversible. 
/-- 
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In addition, some reduction in contaminant toxicity and volume would be achieved through treatment of the 

drainage water from wet excavated soil in the on site DWMIWT facility. Any organic COCs contained in 

the drainage water would be effectively removed by GAC adsorption. Since the GAC would ultimately be 

disposed of through either offsite thermal regeneration or offsite incineration, the achieved reduction in 

organic COCs toxicity and volume would be loo-percent irreversible. 

Short-term Effectiveness 

There is a significant concern that the strong soil/water stirring action during excavation below the water 

table could trigger a significant short-term migration of hitherto stationary contaminants from soil to 

groundwater and, from there, to the Thames River. 

Implementation of the excavation, onsite treatment, and offsite disposal components of Alternative 4, 

could expose construction workers to contaminated soil, groundwater, and thermal treatment emissions. 

This potential for exposure would be minimized by the implementation of engineering controls, such as 

dust suppression, offgas treatment, and air quality monitoring. The potential for worker exposure would 

be further reduced by the wearing of appropriate PPE, and compliance with applicable OSHA regulations 

and proper site-specific health and safety procedures. The safety concerns inherent to the thermal 

desorption unit, due to the heat and pressures generated and the auxiliary fuel required, would be given 

special consideration. 

f---l 

Implementation of the excavation, treatment and offsite disposal components are not expected to 

adversely impact either the surrounding community or the environment. However, during these activities 

measures such as spill prevention and containment, erosion and sedimentation control, and perimeter air 

monitoring would be taken to insure that impact remains acceptable. 

Alternative 4 could be completed in approximately 7 months and would achieve the RAOs at completion. 

Implementability 

,- 

The excavation component of Alternative 4 would have the same two significant implementability concerns 

as discussed for Alternative 3, i.e., first, extensive shoring would be required and, second, a significant 

portion of the excavation would have to be performed under water, which would be a considerable 

hindrance to its effectiveness. Also, since complete post-excavation verification sampling would not be 

possible because of the presence of extensive sheet piling and water in most excavated areas, a very 
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thorough pm-excavation sampling would have to be performed to accurately determine the extent of soil ,-- 

contamination. 

Other than these concerns, the excavation component of this alternative could be performed with normal 

construction equipment and resources, equipment, and materials would be readily available for this 

purpose. 

Resources, equipment, and materials for the construction and operation of the on site DW/WWT facility 

would be readily available. 

For implementation of the on site treatment component, there are some uncertainties regarding availability 

and operation of a thermal desorption unit. Although this technology has been successfully used to for 

full-scale treatment of PCB contaminated materials, only a few thermal desorption contractors have had 

experience treating PCBs. Therefore, minor delays due to technical problems should be expected. 

Bench-scale treatability tests would be required to verify the site-specific effectiveness of thermal 

desorption and determine the optimum operating temperature and residence time. Natural gas, which 

would be the preferred fuel for a thermal desorption unit, is not available at the DRMO. Fuel oil would the 

alternative and is readily available. Other utilities (electricity and water) are available at the DRMO. 

Chemical fixation-solidification would be simple to implement and a large number of qualified contractors 

offer this type of service for on site treatment of soil containing inorganic compounds. Bench-scale 

treatability tests would have to be performed to optimize the composition of the fixation-solidification mix. 

Non hazardous waste landfill for the offsite disposal of the treated soil would be readily available. 

Implementation of Alternative 4 would also require the completion of relatively numerous administrative 

procedures which, while requiring a significant effort, could readily be accomplished. On site remedial 

activities would have to meet the substantive requirements of a RCRA hazardous waste TSD facility. If 

any waste generated by the treatment of drainage water or thermal desorption offgas (e.g., spent GAC) 

are determined to be hazardous, disposal of these wastes would have to comply with all applicable RCRA 

regulations. Although no formal permits would be required for operation of the thermal desorption unit and 

discharge of the treated drainage water to the Thames River, the appropriate State agencies would have 

to be contacted to determine appropriate offgas and water treatment criteria. A Coastal Site Plan would 

have to be prepared’and submitted to the local municipalities and some coordination would be required 

with the CTDEP Office of Long Island Sound Programs regarding a coastal zone consistency 

determination. 

,-s 
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cost 

The estimated costs for this alternative are: 

Estimated capital costs: $16,128,927 

Total estimated O&M costs over 30 years: $0 

Estimated present worth: $16,128,927 

Cost estimates of this alternative are based on a 7-month construction period. The details of the cost 

estimations are provided in Appendix C. 
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6.0 COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section compares the analyses that were presented for each of the remedial alternatives in 

Section 5.0 of this FS. The criteria for comparison are identical to those used for the detailed analysis of 

individual alternatives. 

The following remedial alternatives, developed for the DRMO, are being compared in this section: 

. Alternative 1: No Action 

. Alternative 2: Institutional Controls and Monitoring 

. Alternative 3: “Hot Spots” Excavation, Offsite Disposal, Institutional Controls, and Monitoring 

. Alternative 4: Excavation, Onsite Treatment (thermal desorption & fixation-solidification), and 

Offsite Disposal 

6.1 COMPARiSON OF SOIL REMEDIATION ALTERNATIVES BY CATEGORY 

6.1.1 Overall Protection of Health and Environment 

Alternative 1 would provide some protection of human health and the environment because of the existing 

cap. However, since the cap would not be maintained, this protection would be limited. Also, since no 

monitoring would be performed, potential contaminant migration to groundwater and to the Thames River 

would not be detected in time for appropriate action. 

Alternative 2 would be protective of human health and the environment. Institutional controls would be 

protective because the existing cap would be maintained, site access would be restricted, and the DRMO 

would be kept in its current industrial function, all of which would minimize human health and ecological 

risks from direct exposure to contaminated soil under the current land use scenario. Monitoring would be 

protective as it would detect potential migration of soil contaminants to the Thames River which could 

adversely impact ecological receptors in that river. , 

Alternative 3 would be more protective than Alternative 2 since, in addition to institutional controls and 

monitoring, soil “hot spots” (i.e., soil contaminated above industrial land use PRGs) would be removed 

from the site and disposed of at an offsite RCRA hazardous waste TSD facility. Although complete 

verification sampling would not be feasible because of the presence of sheet piling and water in most 

excavated areas, this removal and disposal would virtually eliminate unacceptable human health risk from 

direct exposure to contaminated soil under the current industrial land use scenario. Removal and disposal 
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of soil “hot spots” would also be protective of ecological receptors in the Thames River by significantly 

reducing the possibility that contaminants would migrate from the DRMO soil to that river. 

_,_ 

Alternative 4 would be the most protective of human health and the environment. All soil contaminated 

above residential land use, ecological, and surface water protection PRGs would be excavated, treated on 

site to irreversibly remove and destroy organic COCs and immobilize inorganic COCs, and disposed of at 

an offsite solid waste disposal facility. Although the existing cap would be removed and not replaced and 

complete verification sampling would not be feasible because of the presence of sheet piling and water in 

most excavated areas, these actions would virtually eliminate unacceptable risk to human and ecological 

receptors from direct exposure to soil under all scenarios. These actions would also be protective of 

ecological receptors in the Thames River since the sources of potential contaminant migration to that river 

from the DRMO soil would no longer exist. 

6.1.2 Compliance with ARARs and TBCs 

Alternative 1 would not comply with chemical-specific and location-specific ARARs. No action-specific 

ARARs or TBCs apply to this alternative. 

Alternatives 2 , 3 and 4 would comply with chemical-specific, location-specific, and action-specific ARARs 

and TBCs. A comparative assessment of this compliance is provided on Tables 6-1, 6-2, and 6-3, 

respectively 

6.1.3 Long-term Effectiveness and Permanence 

Alternative 1 would have very limited long-term effectiveness and permanence because all contaminated 

soil would remain on site and the existing cap would not be maintained. Therefore, as the existing cap 

deteriorates over time, an unacceptable risk (HI > 1 .O) could develop for site workers from direct exposure 

to contaminated soil. As there would be no institutional controls to limit site access or prevent residential 

development, the potential would also exist for unacceptable risk to develop for trespassers (HI > 1 .O) and 

possible future resident (HI > 1.0 and ICR > 1 E-4). Residential development of the DRMO could also 

result in unacceptable risk to a correspondingly increased population of ecological receptors from 

exposure to contaminated surface soil. Since there would be no monitoring, potential impact to the 

groundwater and to the Thames River from possible migration of contaminants from soil would not be 

detected in time for appropriate remedial action. 
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2 TABLE 6-1 
s 
z 
3 DRMO fS 

COMPARATIVE ASSESSMENT OF COMPLIANCE WITH CHEMICAL-SPECIFIC ARARs AND TBCs 
ALTERNATIVES 2,3, & 4 

NSB-NLON GROTON, CONNECTICUT 

? 
(r, 

FEbERAL 

I 

Requirement Citation 

Status/Action to be Taken to Attain ARAR 

Alternative 2: 

Institutional Controls 8 Monitoring 

Not a TBC. 

Not a TBC. 

Alternative 3: Alternative 4: 

Excavation, On Site Treatment, 8 Offsite Hot Spots Excavation, Offsite Disposal, 
Institutional Controls, 8 Monitoring 

TBC. “Hot spots” contaminated soil would 
be excavated and disposed offsite. 
Remaining contaminated soil would be 
recapped to minimize exposure to potential 
receptors. 

TBC. “Hot spots” contaminated soil would 
be excavated and disposed offsite. 
Remaining contaminated soil would be 
recapped to minimize exposure to potential 
receptors. 

Disposal 

TBC. Contaminated soil would be excavated, 
treated on site, and disposed offsite. 
Remaining soils would pose no hazard to 
potential receptors, 

TBC. Contaminated soil would be excavated, 
treated on site, and disposed offsite. 
Remaining soils would pose no hazard to 
potential receptors. 

1 
I 

STATE OF CONNECTICUT 
Status/Action to be Taken to Attain ARAR 

Requirement Citation 
Alternative 2: Alternative 3: Alternative 4: 

Institutional Controls & Monitoring Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, & Offsite 
Institutional Controls. & Monitorina Disoosal 

There are no state chemical-specific ARARs 



TABLE 6-2 

DRMO FS 
COMPARATIVE ASSESSMENT OF COMPLIANCE TO LOCATION-SPECIFIC ARARs AND TBCs 

ALTERNATIVES 2,3, & 4 
NSB-NLON GROTON, CONNECTICUT 

EDERAL 
Status/Action to be Taken to Attain ARAR 

Citation Alternative 2: I Alternative 3: Alternative 4: 

Excavation, On Site Treatment, & 
Offsite Disposal 

Applicable. Excavation and on site 
treatment of contaminated soil within the 
loo-year floodplain would be carried-out 
in such a way as to minimize impacts to 
resources and would not take place durin 
periods of potential flooding 

Not an ARAR 

Institutional Controls 8 Monitoring 

Applicable. Installation and sampling 

installed in the ThamesRiver or its 

of monitoring wells within the loo-year 
floodplain would be carried out in such 

tidal zone, the U.S. Fish & Wildlife 

a way as to minimize impacts to 
resources and would not take place 

Service would be consulted as to 

during periods of potential flooding. 

Aoolicable. If monitoring wells are 

measures required to protect fish and 
wildlife resources. 

Hot Spots Excavation, Offsite Disposal, 

the Thames River or itstidal zone, the U.S. 

Institutional Controls, & Monitoring 

Applicable. Excavation of contaminated soil 
and installation and sampling of monitoring 

Fish &Wildlife Service would be consulted as 

wells within the loo-year floodplain would be 
carried-out in such a way as to minimize 

to measures required to protect fish and wildlife 

impacts to resources and would not take place 
1 during periods of potential flooding. 

resources. 

1 Anolicable. If monitoring wells are installed in 

Executive Order 11988 
RE: Floodplain 
Management 

Executive Order 
11988 

‘9 

Fish and Wildlife 
Cooperation Act 

16 USC Part 661 
etseg. -40 CFR 
Section 6.302 

Coastal Zone Management 
Act 

16 USC Parts 
1451 efseg. 

Applicable. Coastal zone management 
requirements would be addressed. 

Applicable. Coastal zone 
management requirements would be 
addressed. 

Applicable. Coastal zone management 
requirements would be addressed. 

* 

T 
TATE OF CONNECTICUT 

Requirement 

Status/Action to be Taken to Attain ARAR 

Alternative 3: 

Hot Spots Excavation, Offsite Disposal, 
Institutional Controls, & Monitoring 

Citation Alternative 2: 

Institutional Controls & Monitoring 

Alternative 4: 

Excavation, On Site Treatment, & 
Offsite Disoosal 

Coastal Management Act CGS 22a-90 to 
112 

Applicable. Installation and sampling Applicable. Installation and sampling of 
of monitoring wells within the loo-year monitoring wells and excavation within the 1 OO- 
floodplain would be performed in a year floodplain would be performed in a way 
way which would not negatively which would not negatively impact floodplain 
impact floodplain resources. resources, 

Applicable. Excavation and on site 
treatment within the loo-year floodplain 
would be performed in a way which would 
not negatively impact floodplain 
resources. 

Applicable. Wastewater from dewatering 
of excavated material would not be 
discharged to tidal wetlands 

Applicable. Installation and sampling of 
monitoring wells in the Thames River or its tidal 
zone, if needed, would be performed in a way 
which would not negatively impact tidal 
resources. Wastewater from dewatering of 
excavated material would not be discharged to 
tidal wetlands 

Not and ARAR. 

Applicable. Installation and sampling 
of monitoring wells in the Thames 
River or its tidal zone, if needed, 
would be performed in a way which 
would not negatively impact tidal 
resources. 

Not and ARAR. 

RCSA 22a-30-1 
through 17 

Tidal Wetlands 

Hazardous Waste 
Management - Floodplain 

Applicable siting of the thermal desorption 
unit within the loo-year floodplain would 
be in accordance to this regulation. 

1 

RCSA 22a-449 
(c)104 
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DRMO FS 
COMPARATIVE ASSESSMENT OF COMPLIANCE TO LOCATION-SPECIFIC ARARs AND TBCs 

ALTERNATIVES 2,3, & 4 
NSB-NLON GROTON, CONNECTICUT 

Requirement 

CT Endangered Species 
Act 

T 
Citation 

CGS 26-303 to 
314 

Status/Action to be Taken to Attain ARAR 

Alternative 2: 

Institutional Controls & Monitoring 

Relevant and Appropriate. Installation 
and sampling of monitoring wells in 
the Thames River or its tidal zone, if 
needed, would be performed in a way 
which would not negatively impact the 
Atlantic Sturgeon. 

Alternative 3: 

Hot Spots Excavation, Offsite Disposal, 
Institutional Controls, 8 Monitoring 

Relevant and Appropriate. Installation and 
sampling of monitoring wells in the Thames 
River or its tidal zone, if needed, would be 
perfom7ed in a way which would not negatively 
impact the Atlantic Sturgeon. Wastewater from 
dewatering of excavated material would be 
adequately treated prior to discharge to the 
river. 

1 
Alternative 4: 

Excavation, On Site Treatment, & 
Offsite Disposal 

Relevant and Appropriate. Wastewater 
from dewatering of excavated material 
would be adequately treated prior to 
discharge to the Thames River. 

a 
w 
s 



TABLE 6-3 

DRMO FS 
COMPARATIVE ASSESSMENT OF COMPLIANCE TO ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVES 2,3,& 4 
NSB-NLON, GROTON, CONNECTICUT 

FEDERAL 
Status/Action to be Taken to Attain ARAR 

Requirement Citation Alternative 2: Alternative 3: Alternative 4: 
Institutional Controls 8 Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, 8 Offsite 

Monitoring Institutional Controls, & Monitoring Disposal 

Clean Water Act, National 40 CFR Parts Not an ARAR Relevant and appropriate. The quality of the Relevant and appropriate. The quality of the 
Pollution Discharge 122 to 125 and treated water from the on site DWMVJT treated water from the on site DWMWT facility 
Elimination System 131 facility would meet NPDES standards for would meet NPDES standards for discharge to 
(NPDES) discharge to the Thames River. No formal the Thames River. No formal discharge permit 

discharge permit would be required. would be required. 
Clean Air Act, National 40 CFR Part 61 Not an ARAR Not an ARAR. Applicable. Emissions of hazardous air pollutants 
Emission Standards for would be minimized by fugitive dust controls and 
Hazardous Air Pollutants offgas treatment from the thermal desorption 
(NESHAPs) facility. 
Resource Conservation 40 CFR 268.45 Not an ARAR Not an ARAR. Applicable. Thermal desorption would be 
and Recovery Act, operated in compliance with treatment standards. 
Treatment Standards for 
Hazardous Debris - 
Thermal Desorption 
PCB Regulations under 40 CFR 761.60 Not an ARAR. Relevant and appropriate. These regulations Relevant and appropriate. These regulations are 
TSCA to 761.71 are not applicable because PCB levels at not applicable because PCB levels at the site 

the site have been measured at no greater have been measured at no greater than 47.2 
than 47.2 ppm. However, if PCBs are ppm. However, if PCBs are detected at greater 
detected at greater than 50 ppm, any than 50 ppm, any activities regarding storage, 
activities regarding storage, transportation, transportation, and disposal of such PCB- 
and disposal of such PCB-contaminated soil contaminated soil would be conducted in 
would be conducted in compliance with compliance with these standards. 
these standards. 

Guidance on Remedial OSWER TBC. This guidance would be TBC. This guidance would be considered in TBC. Low levels of PCBs (47.2 ppm or less) are 
Actions for Superfund Directive 9355.4- considered in evaluating PCB evaluating PCB issues as part of the present within the soils at the site. This guidance 
Sites with PCB 01 issues as part of the remedial remedial action, Low level of PCBs (47.2 document would be considered in evaluating 
Contamination action. Low level of PCBs (47.2 ppm or less) are present within soils at the PCB issues as part of the remedial action. 

ppm or less) are present within soils site. 
at the site. 

AirlSuperfund National EPA Guidance. Not a TBC. Not a TBC. TBC. This guidance would be considered when 
Technical Guidance EPA/45011 - risks due to air releases from fugitive dust and 

89/001 to thermal desorption are being evaluated. 
EPA145011 - 
891004 
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DRMO FS 
COMPARATIVE ASSESSMENT OF COMPLIANCE.TO ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVES 2,3, & 4 
NSB-NLON, GROTON, CONNECTICUT 

STATE OF CONNECTICIIT - .-..- -. -- ._._ --..--. 
Status/Action to be Taken 

Requirement Citation Alternative 2: Alternative 3: Alternative 4: 

Institutional Controls 8 Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, 8 Offsite 
Monitoring Institutional Controls, & Monitoring Disposal 

Solid Waste Management RCSA 22a-209-1 Not an ARAR. Applicable. After contaminated soil from the Applicable. After contaminated soils are treated 
Regulations through 13 “hot spots” are removed, the existing cap and removed from the site, the area would be 

would be replaced in accordance with these closed in accordance with these requirements. 
requirements. 

Hazardous Waste RCSA 22a- Applicable. For any material Applicable. For all soil excavated from the Applicable. For all soil excavated, hazardous 
Management: Generator 449(c)lOO-101 generated during monitoring well “hot spots” and generated during monitoring waste determinations would be performed and 
and Handler Requirements installation, hazardous waste well installation, hazardous waste the wastes would be managed in accordance 

determinations would be performed determinations would be performed and the with the requirements of these regulations, if 
and the wastes would be managed wastes would be managed in accordance necessary. 
in accordance with the requirements with the requirements of these regulations, if 
of these regulations, if necessary. necessary. 

Hazardous Waste RCSA 22a-449 Not an ARAR. Applicable. Any hazardous waste generated Applicable. Any hazardous waste generated 
Management Generator (c) 102 through excavation, monitoring well through excavation, treatment, or other activities 
Standards installation, or other activities would be would be managed in accordance with the 

managed in accordance with the substantive requirements of these regulations. 
substantive requirements of these 
regulations. 

Yazardous Waste RCSA 22a- Applicable. The remedy would Applicable. Any hazardous waste which is Applicable. Any hazardous waste which is 
Management: TSDF 449(c)104 comply with the post-closure temporarily stored on this site as part of the treated or temporarily stored on this site as part 
Standards requirements of this section through “hot spot” excavation or monitoring well of the remedy would be managed in accordance 

groundwater monitoring and installation would be managed in with the requirements of this section. 
institutional controls at the site. accordance with the requirements of this 

section. The remedy would comply with the 
post-closure requirements of this section 
through groundwater monitoring and 
institutional controls at the site. 

iazardous Waste CGS 22a-117- No an ARAR. Not an ARAR. Applicable. The requirements are applicable to 
klanagement Facility Siting 123 & RCSA this alternative’s on site treatment of wastes 
Tegulations 22a-1168-l through thermal desorption. The substantive 

through 11 requirements of these regulations would be met. 
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DRMO FS 
COMPARATIVE ASSESSMENT OF COMPLIANCE TO ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVES 2,3, & 4 
NSB-NLON, GROTON, CONNECTICUT 

Status/Action to be Taken 

Requirement Citation Alternative 2: Alternative 3: Alternative 4: 

Institutional Controls & Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, i% Offsite 
Monitoring Institutional Controls, & Monitoring Disposal 

Control of Noise RCSA 22a-69-1 Applicable. Noise generated by Relevant and appropriate. Noise generated Applicable. . Noise generated by any remedial 
Regulations to 69-7.4 installation of monitoring wells by any remedial actions other than actions other than construction would meet the 

would meet these regulations. This construction would meet the standards of standards of these regulations. Noise generated 
alternative involves drilling and these regulations. This alternative involves by the thermal desorption unit would have to 
monitoring activities which are not excavation and monitoring activities which meet the standards in these regulations. Noise 
anticipated to generate excessive are not anticipated to generate excessive from excavation activities is not expected to 
noise. noise. exceed these standards 

Air Pollution Control RCSA 22a-174 Not an ARAR. Applicable Emission standards for fugitive Applicable. The thermal desorption unit which 
dust would be met with dust control produces an air discharge would be designed to 
measures during excavation, transportation meet the substantive requirements of these 
and offsite disposal to comply with regulations. Emission standards for fugitive dust 
substantive requirements. would be met through dust control measures 

during excavation, transportation, and offsite 
disposal to comply with substantive 
requirements. 

Guidelines for Soil Erosion The Connecticut TBC. Erosion and sedimentation TBC. These guidelines would be TBC. These guidelines would be incorporated 
and Sediment Control Council on Soil controls would be implemented incorporated into any remedial design for into any remedial design for this site. Erosion and 

and Water during well installation. this site. Erosion and sedimentation controls sedimentation controls would be implemented 
Conservation would be implemented during excavation, during excavation activities. 

recapping, and well installation. 

Water Pollution Control RCSA 22a-430-1 Not an ARAR. Applicable. No discharge to a POlW is Applicable. No discharge to a POTW is 
to 8 proposed. The quality of the treated water proposed. The quality of the treated water from 

from the on site DWMQVT facility would the on site DWWWT facility would meet the 
meet the requirements of this section for requirements of this section for discharge to the 
discharge to the Thames River. No formal Thames River. No formal discharge permit would 
discharge permit would be required. be required. 
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COMPARATIVE ASSESSMENT OF COMPLIANCE TO ACTION-SPECIFIC ARARs AND TBCs 

ALTERNATIVES 2,3, & 4 
NSB-NLON, GROTON, CONNECTICUT 

Status/Action to be Taken 

Requirement 

Remediation Standard 
Regulations 

Water Quality Standards 

Citation Alternative 2: Alternative 3: Alternative 4: 

Institutional Controls & Hot Spots Excavation, Offsite Disposal, Excavation, On Site Treatment, 8 Offsite 
Monitoring Institutional Controls, L Monitoring Disposal 

RCSA 22a-133k- Relevant and appropriate. Although Relevant and appropriate. Although no Relevant and appropriate. Excavation, on site 
3 no groundwater plume has been groundwater plume has been identified at treatment, and offsite disposal of contaminated 

identified at this site, the proposed this site, the proposed groundwater soil would satisfy the Remediation Standard 
groundwater monitoring would be monitoring would be conducted to determine Regulations for soil. 
conducted to determine if any if any contaminants of concern are migrating 
contaminants of concern are offsite at tevel above CTDEP surface water 
migrating offsite at level above protection or volatilization standards for GB 
CTDEP surface water protection or groundwater. Excavation of “hot spots”, 
volatilization standards for GB maintenance of the cap, and institutional 
groundwater. Maintenance of the controls would satisfy the Remediation 
cap and institutional controls would Standards Regulations for soil. 
satisfy the Remediation Standards 
Regulations for soil. 

CGS 22a-426 Relevant and appropriate. Applicable. Standards would be used to Applicable. Remedial activities would be 
Standards would be used to evaluate monitoring results to determine if undertaken in a manner which is consistent with 
evaluate monitoring results to further remedial action is required to protect the antidegradation policy in the Water Quality 
determine if further remedial action resources. Remedial activities, including the Standards. 
is required to protect resources. treatment and discharge of wastewater from 

dewatering would be undertaken in a 
manner which is consistent with the 
antidegradation policy in the Water Quality 
Standards. 

Disposition of PCBs CGS 22a-167 Not an ARAR. Applicable. Low level s of PCBs (47.2 ppm Applicable. Low level s of PCBs (47.2 ppm or 
or less) are present within soils at the site. less) are present within soils at the site. Disposal 
Disposal of PCB-contaminated soil would be of PCB-contaminated soil would be conducted in 
conducted in compliance with this statute. compliance with this statute. 
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Alternative 2 would be long-term effective and permanent. Institutional controls, including maintenance of 

the existing cap, limits to site access, and land use restrictions would effectively and permanently 

minimize risks from direct exposure of human and ecological receptors to contaminated soil. Long-term 

monitoring would be effective for the detection of potential migration of soil contaminants to the Thames 

River which could adversely impact ecological receptors in that river. 

,- 

Alternative 3 would provide better long-term effectiveness and permanence than Alternative 2 since, in 

addition to institutional controls and monitoring, it would include removal and offsite disposal of soil “hot 

spots”. Although complete verification sampling would not be feasible because of the presence of sheet 

piling and water in most excavated areas, these remedial actions would effectively and permanently 

eliminate unacceptable human health risk from direct exposure to soil contaminated above industrial land 

use PRGs. These remedial actions would also effectively and permanently reduce the potential for soil 

contaminants to migrate to the Thames River, which could adversely impact ecological receptors in that 

river. 

Alternative 4 would offer the best long-term effectiveness and permanence. All soil contaminated above 

residential land use, ecological, and surface water protection PRGs would be excavated, treated on site to 

irreversibly remove and destroy organic COCs and immobilize inorganic COCs, and disposed of at an 

offsite solid waste disposal facility. Although complete verification sampling would not be feasible because 

of the presence of sheet piling and water in most excavated areas, these remedial actions would 

effectively and permanently eliminate unacceptable risks to human and ecological receptors from direct 

exposure to soil under all land use scenario. These remedial actions would also effectively and 

permanently eliminate the potential for soil contaminants to migrate to the Thames River, which could 

adversely impact ecological receptors in that river. 

.-. 

6.1.4 Reduction of Toxicity, Mobilitv, or Volume through Treatment 

Alternatives 1 and 2 would not achieve any reduction of toxicity, mobility, or volume of contaminants 

through treatment. Both alternatives might achieve some reduction of contaminant toxicity and volume 

through natural attenuation. Alternative 2 would also achieve a slight reduction in contaminant mobility 

because maintenance of the existing cap would insure continued minimization of infiltration through 

contaminated soil in the vadose zone. 

Alternative 3 would achieve a slight reduction in contaminant toxicity and volume through the on site 

treatment of the drainage water from the wet excavated soil by the GAC adsorption unit of the DWFNWT 

facility. Because the GAC would ultimately be either thermally regenerated or destroyed by incineration, 
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the achieved reduction in contaminant toxicity and volume would be loo-percent irreversible. 

Alternative 3 would also achieve significant reduction of contaminant toxicity, mobility and volume because 

of excavation and transportation of soil “hot spots” to an offsite RCRA hazardous waste TSD facility. 

Finally, in the same way as Alternative 2, Alternative 3 would also achieve a slight reduction in 

contaminant mobility because maintenance of the existing cap would insure continued minimization of 

infiltration through contaminated soil in the vadose zone 

Alternative 4 would significantly reduce contaminant toxicity, mobility, and volume through treatment. On 

site thermal desorption would remove 90 percent or more of organic COCs in a 100 percent irreversible 

way. Onsite chemical fixation-solidification would immobilize inorganic COCs in an almost completely ’ 

irreversible way. However, chemical fixation-stabilization may also increase volume of treated soil by 10 

to 15 percent. As Alternative 3, Alternative 4 would also achieve a slight, loo-percent irreversible, 

reduction in contaminant toxicity and volume through the on site treatment of the drainage water from the 

wet excavated soil by the GAC adsorption unit of the DW/WWT facility. 

6.1.5 Short-term Effectiveness 

Implementation of Alternative 1 would not result in risks to site workers or adversely impact the 

surrounding community or environment since no remedial activities would be performed. Alternative 1 

would never achieve the RAOs. 

Implementation of Alternative 2 would result in a slight possibility of exposing site workers to contaminated 

soil during the maintenance of the existing cap and fence and to contaminated soil and groundwater 

during the construction of new groundwater monitoring wells and the maintenance and sampling of the 

new and existing wells. However, these risks of exposure would be effectively controlled by wearing of 

appropriate PPE and compliance with proper site-specific health and safety procedures. Implementation 

of Alternative 2 would not adversely impact the surrounding community and environment. Alternative 2 

would immediately achieve the RAOs. However, continued achievement of the RAO for protection of 

ecological receptors in the Thames River would have to be regularly verified through monitoring. 

Implementation of Alternatives 3 and 4 would result in a significant possibility of exposing construction 

workers to contaminated soil and groundwater during the excavation, dewatering, and offsite 

transportation activities. Implementation of Alternative 4 would also result in an added possibility of 

exposing construction workers to contaminated soil and offgas emissions during the thermal desorption 

and chemical fixation-solidification activities. However, all these risks of exposure would be effectively 

controlled by the implementation of engineering controls (e.g., dust suppression, offgas treatment), by the 
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wearing of appropriate PPE, and by compliance with applicable OSHA regulations and proper site-specific 

health and safety procedures. Implementation of Alternative 3 could have some impact on the 

surrounding community and environment because of the potential for release of fugitive dust and spillage 

of contaminated soil during excavation and offsite transportation. However, this impact would be 

adequately controlled through the implementation of appropriate procedures, such as perimeter air 

monitoring, spill prevention, and erosion and sedimentation controls. Implementation of Alternative 4 

could have a slightly greater impact than Alternative 3 on the surrounding community and environment 

because of the added risk of exposure to offgas from the thermal desorption unit. However, this possible 

incremental impact would also be adequately controlled through offgas treatment.. Alternative 3 would 

achieve the RAOs in 5 months but continued achievement of the RAO for protection of ecological 

receptors in the Thames River would have to be regularly verified through monitoring. Alternative 4 would 

achieve the RAOs in 7 months. 

,-- 

6.1.6 Implementability 

Alternative 1 would be very simple to implement since there would be no remedial action to implement. 

Alternative 2 would be simple to implement. Maintenance of the existing cap and fence, posting of 

notices, and institution of land use restrictions as part of the institutional controls component are all 

relatively simple tasks which could be readily accomplished. Installation of new wells, maintenance and 

sampling of new and existing wells, and performance of 5-year reviews as part of the monitoring 

component could also be readily accomplished. Resources, equipment and materials are available for all 

of these tasks. The administrative inplementability of institutional controls and monitoring would also be 

simple as long as the DRMO stays under the Navy control but, even in the unlikely event that this would 

change, adequate provisions could be relatively easily incorporated in any property transfer documents to 

insure continuation of these controls and monitoring under civilian ownership. 

Alternative 3 would be significantly more difficult to implement than Alternative 2. This alternative would 

require excavation of non-cohesive soil (i.e., sand and gravel) to a depth of up to 10 feet bgs, which is well 

below the groundwater table. This would raise two significant implementability concerns. First, the 

excavated areas would have to be extehsively shored with sheet piling and, second, water would have to 

be allowed to accumulate within the excavated areas, which would significantly hinder excavation 

efficiency. These concerns aside, excavation could be performed with normal construction equipment 

which is readily available. Installation and operation of a DW/WWT facility for the on site dewatering of 

wet soil and treatment of drainage water could be implemented with readily available resources, 

equipment, and material. Offsite disposal of excavated soil would be readily implementable since 

__ 
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permitted RCRA hazardous waste TSD facilities with adequate capacity are available to receive this kind 

of waste material. The institutional controls and monitoring components of Alternative 3 would be identical 

to and as readily implementable as those of Alternative 2. The administrative implementability of 

Alternative 3 would be very similar to that of Alternative 2 with the difference that the proper State 

agencies would have to be consulted to determine treatment criteria for discharge of the drainage water to 

the Thames River and that offsite disposal of excavated soil would have to meet all applicable RCRA 

regulations, including manifesting of the shipments of excavated soil. Both of these additional 

administrative requirements could readily be accomplished. 

Alternative 4 would be the most difficult to implement. The significant concerns about implementability of 

the excavation component of this alternative would be identical to those of the same component for 

Alternative 3. As with Alternative 3, on site dewatering of wet soil and treatment of the drainage water 

would be readily implementable. For the onsite treatment component, although thermal desorption 

,*- 

services are readily available, the number of contractors with experience for treatment of PCB 

contaminated waste may be relatively limited. The balance of the on site treatment component would be 

easily implementable since experienced chemical fixation-solidification contractors are readily available. 

There would be no institutional controls and monitoring to implement. The administrative implementability 

of Alternative 4 would be comparable to that of Alternative 3 with the additional requirement that the 

appropriate State agencies would have to be contacted to determine acceptable air emissions for the 

thermal desorption unit, which could be accomplished relatively easily. 

6.1.7 Cost 

The capital, total operating and maintenance (O&M) cost over 30 years, and 30-year net present-worth 

(NPW) costs of the alternatives are presented in the following table and ranked according to the 30-year 

NPW cost. 

Alternative Capital ($1 30-year O&M ($j 30-year NPW ($1 

1 0 0 0 

2 90,814 617,580 708,394 

3 4,363,156 617,580 4,980,736 

4 16,128,927 0 16,128,927 

The total operating costs shown for Alternatives 2 and 3 are for groundwater monitoring only and include a 

$20,000 lump sum amount at the end of the third year of monitoring for final site reviews and report 
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preparation. The 30-year NPW costs for Alternatives 2 and 3 include the performance of 5-year reviews 

for 30 years. 

- 

6.2 SUMMARY OF COMPARATIVE ANALYSIS 

Table 6-4 summarizes the comparative analysis of the 4 remedial alternatives. 
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SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES 
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Evaluation Criteria Alternative 1: No Action Alternative 2: institutional 
Controls & Monitoring 

Alternative 3: Hot Spots Excavation, 
Offsite Disposal, Institutional 

Controls, 8 Monitoring 

Alternative 4: Excavation, On Site 
Treatment, & Ofkite Disposal 

Threshold Criteria 

Overall Protection of 
Human Health and 
Environment 

Would provide some protection 
of human health and the 
environment because the 
existing cap would reduce the 
risks from exposure to 
contaminated soil. However, 
since the cap would not be 
maintained and no monitoring 
would be performed, this 
protection would not be 
permanent and its effectiveness 
could not be evaluated. 

Would be protective of human 
health and the environment by 
minimizing risks from exposure 
to contaminated soil by 
maintaining the existing cap, 
limiting site access, and 
restricting future land uses. 
Would also be protective of 
human health and the 
environment through monitoring 
to verify the continued absence 
of contaminant migration from 
soil to the groundwater and 
Thames River. 

Would be more protective of human Would be most protective of human health 
and the environment than Alternative 2 and the environment by permanently 
by providing the same protective eliminating risks of exposure to soil 
components plus permanent contaminated above the very conservative 
elimination of risks from exposure to PRGs for future residential land use 
soil contaminated above PRGs for the through excavation, on site treatment, and 
current industrial land use through offsite disposal of that soil. 
excavation and offsite disposal of that 
soil. 

Compliance with ARARs & 
TBCs: 

Chemical-Specific Would not comply 

Location-Specific Would not comply 

Action-Specific Not applicable 

Would comply 
Would comply 

Would comply 

Would comply 
Would comply 

Would comply 

Would comply 
Would comply 
Would comply 
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Evaluation Criteria Alternative 1: No Action Alternative 2: Institutional Alternative 3: Hot Spots Excavation, Alternative 4: Excavation, On Site 
Controls & Monitoring Offsite Disposal, Institutional Treatment, 8 Offsite Disposal 

Controls, 8 Monitoring I 

Primary Balancing Criteria 

Long-term Effectiveness Would not be long-term effective Would be long-term effective and Would provide better long-term Would provide the best long-ten 
and Permanence and permanent. The protection permanent. Institutional controls, effectiveness and permanence. As in effectiveness and permanence. Risks 

provided by the existing cap including maintenance of the Alternative 2, all risks from exposure to from exposure to soil contaminated above 
would not be permanent because cap, would be effective in the contaminated soil and potential future the very conservative PRGs for future 
the cap would not be maintained long-term through permanent contaminant migration would be residential land use and from potential 
. The long-term effectiveness of minimization of risks from effectively and permanently minimized future migration of contaminants from that 
the cap would be unknown exposure to contaminated soil. through institutional controls and soil would effectively and permanently be 
because no monitoring would be Monitoring would effectively monitoring. In addition, risks from eliminated through excavation, on site 
performed. and permanently reduce risks exposure to soil contaminated above treatment, and offsite disposal. 

from potential migration of PRGs for current industrial land use 
contaminants from soil to the and from potential future migration of 
groundwater and Thames River contaminants from that soil would be 
though monitoring which would effectively and permanently eliminated 
detect this potential migration in through excavation and offsite 
time for corrective action to be disposal. 
taken, if necessary. 

Reduction of Contaminant No reduction of contaminant No reduction of contaminant Minimal reduction of contaminant Near complete and 100% irreversible 
Toxicity, Mobility, or toxicity, mobility, or volume toxicity, mobility, or volume toxicity, mobility, or volume through reduction of organic contaminant toxicity, 
Volume through Treatment through treatment. through treatment. treatment of drainage water from mobility, and volume through on site 

dewatering operations thermal desorption. Near complete and 
irreversible reduction of inorganic 
contaminant mobility through on site 
chemical fixation-solidification. 
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Evaluation Criteria 

Short-tern, Effectiveness 

Implementability 

Alternative 1: No Action Alternative 2: institutional Alternative 3: Hot Spots Excavation, Alternative 4: Excavation, On Site 
Controls 81 Monitoring Offsite Disposal, Institutional Treatment, 8 Offsite Disposal 

Controls, & Monitoring 

Implementation of this alternative Implementation of this alternative Implementation of this alternative Implementation of this alternative would 
would not result in any short-term would result in minor short-term would result in significant short-term result in the highest potential for short- 
risks to workers or impacts to the risks to workers involved in cap risks to workers due to potential term risks to workers and impacts to the 
community and environment maintenance and installation of exposure to contaminated soil during community and environment. Risks to 
since no remedial action would new monitoring wells due to excavation, dewaterng, and offsite workers would be due to exposure to 
take place. The RAOs would potential exposure to transportation and disposal activities. contaminated soil and offgas during 
never be met contaminated soil. These risks Exposure would be minimized by excavation, dewatering, on site treatment, 

would be minimized by wearing implementation of engineering controls, and offsite transportation an disposal 
of PPE and complying with H&S wearing of PPE, and complying with activities. Exposure would be minimized 
procedures. There would be no H&S procedures. Some short-term by implementation of engineering controls, 
short-term adverse impacts to impacts to the community and wearing of PPE, and complying with H&S 
community or environment. environment could result from fugitive procedures. Impacts to the community 
RAOs would be achieved dust from the site and spillage during and environment could result from fugitive 
immediately. transportation. These impacts would dust and thermal desorption offgas and 

be minimized by implementation of from spillage during transportation. These 
engineering controls. RAOs would be impact swould be minimized by 
achieved in 5 months. implementation of engineering controls. 

RAOs would be achieved in 7 months. 

Would be easily implemntable as Would be easily implementable Would be difficult to implement Would be the most difficult to implement. 
there would be nothing to as long as the DRMO stays because depth of excavation would Implementation of excavation would be 
implement. under military control. In case of require shoring and water would subject to the same significant concerns 

transfer of the site to private accumulate in the excavation. This as for Alternative 3. The number thermal 
ownership, continued aside, excavation could be performed desorption contractors with PCB removal 
implementation of institutional with normal construction equipment. experience would be limited. Experienced 
controls and monitoring would RCRA TSDFs are available for fixation-solidification contractors would be 
require special provisions in the disposal of excavated soil. readily available. Solid waste landfills 
property transfer documents. Administratively, the substantive would be readily available for the disposal 

requirements of a RCRA TSDF and of treated soil. Administratively, the 
NPDES permit would have to be met substantive requirements of a RCRA 
for performance of on site remedial TSDF and NPDES permit would have to 
activities and surface discharge of the be met for performance of on site 
treated drainage water, respectively. remedial activities and surface discharge 
RCRA regulations would also have to of the treated drainage water, 
be met for offsite transportation of respectively. The substantive 
excavated soil. requirements of applicable air pollution 

controls regulations would also have to be 
met for the thermal desorption offgas. 
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Evaluation Criteria Alternative 1: No Action 

costs: 
Capital 
O&M For 30 Years 

I 30-Year Net Present Worth 

SUMMARY 

$0 

:: 

DRMO FS 
OF COMPARATIVE EVALUATION OF ALTERNATIVES 

NSB-NLON, GROTON, CONNECTICUT 
PAGE 4 OF 4 

Alternative 2: Institutional 
Controls % Monitoring, 

Alternative 3: Hot Spots Excavation, 
OfTsite Disposal, Institutional 

Controls, 81 Monitoring 

Alternative 4: Excavation, On Site 
Treatment, L Off$te Disposal 

$90,814 $4,363,156 $16,128,927 
$617,580 
$708,394 

$617,,580 
$4,980,736 ? $16,128,92$! 
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o.o- . -- I “I”” I 
0.014 I 100 IYM 
O.*AA 

I 
7Qll I .I* 

o.o---- I I .I \ I ,.4-h I IYUI I 
0.427 I 85 I NA b’-‘+- 

0.00”’ rvm .,A I . 

0:. - “Y ,.I7 I 
0.00259 

I 
i cnn I LIA 

%J.L NM Y 
0.21 12 NA k Jo/2 

0.043 1600 NA P 4012 
0.59 44 .,A 

;A 
I Iwf 

7.1 
I 

. Pi012 

. . VW 1.n 

“IA 

I I”“,& I 

7Atl I No/2 _-.- I 
IA No/2 

“7” I I”” I FiA No/2 
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0303 NA hIA AL. I. 

YUIL 
‘IL, I VU” I IYA I Pi012 
79 RO hIA No/2 

I 
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IYM 
LIA I No/2 
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“” hlA 
l”r\ I’ Yol2 

2l71 
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1.3 
I 

n QA “.Y-r MA 
IVM 

\I 
1 l/71 

Y es/3 
O,RA .Y7 I 

4 16000 NA 
l/70 

No/2 
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I &IA I”/7 
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13.7 A7n 71” MA I”rt I’ ‘1012 
12l70 5.6 NA NA . . 
34t70 29.3 23oo hIA 

44/70 43.7 0.1 
36170 40.6 0.0 
45170 78.6 0.L” 
25169 11 NA IYr\ 
34169 19.4 8.8 NA Y1 

4/I 9 12 31000 I 
hlA 1.t-t 14012 &I 

39l70 12.5 
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46 I 
l/70 
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CHEMICAL 
1 ,I-Dichloroethane 
1,2-Dichloroethane 
I, 1 -Dichloroethene 
1,2-Dichloroethene (total) 
2-Butanone 
Acetone 
Benzene 
Carbon Disulfide 
Chloroethane 
Chloroform Ethylbenzene‘ 

2-Hexanone 
Methylene Chloride 
4-Methyl-2-pentanone 
4-Methylphenol 
Styrene 
1 ,1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1 ,l ,ZTrichloroethane 
Trichloroethene 
Vinyl chloride 
Xylenes, Total 
1,3-Dichlorobenzene 
I ,2,4-Trichlorobenzene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthtene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Benzoic Acid 

Bis(2-ethylhexyl)phthalate 
Butyl benzyl phthalate 
Carbazole 

FREQUENCYOF 
DETECTION 

3m 
4m 
l/71 
2l29 
7ffl 

31/71 
3m 
6/71 
l/71 
l/71 
4m 
l/71 

40171 
l/71 
2ffo 
4l71 

16171 
17/71 
l/71 

32l7I 
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MAXIMUM RISK-BASED 
FREQUENCYOF CONCENTRATION SCREENING LEVEL* BACKGROUND 

1 DETECTION 1 rmglkg) I (mglkg) I (mglkg) 1 COC?/RATIONALE 
67 1 88 NA I No/2 

4lllV 2l69 
6/70 
52l70 
II/70 

I.... 
. __ _ . --.- 

1.16 0.088 NA Yes/b 
14.3 31 NA No/2 
95.1 310 NA No/2 
19.2 310 NA No/2 

I 25169 I 9.29 I 0.88 I NA I Yes/3 I 

,--..- ?nzo a,h anthracene 
lDibenzofuran -.--..--.. 
Fluoranth,. ._ lene 

Fluorene 
Indeno(l,2,3-cd)nvrene 
Naphthalmr 

Phe’ 

- Dicxi. .- ----- -.----- . --- 
4,4’-DC - 227 2.7 NA No/2 
4 4’-l-MY! I 4471 I 0.0359 1.9 NA No/2 

m JT .,, IS 

Arocloc- rs (1254+12601 ,.-- .-- -, 
Hexachlornbinhenvl .--. ..-.. . 

Inplfa-RCI W”.... -. . C 
Dieldrin 
Endosulfan II , 
Endosulfane Sulfate 

kndrin 
Endrin Aldehvde liziF 

I 7f71 I o.c,, . j634 I I 1.9 NA No/2 
Yes/3 39/71 51.5 I 0.319 NA 

I l/l I 3.16 I 0.319 NA Yes/3 
l/71 0.00509 

-._ . _ 

NA NA No/l 
l/71 0.00468 0.04 NA No/2 
2i71 0.0254 47 NA No/2 
2l71 0.0379 NA NA No/l 

. . -- 
bne 

Gamma-Chlordane 
Heptachlor Epoxide 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Boron 
Cadmium 
Calcium 
Chromium 
Cobalt 

I 6154 I 0.00686 I NA NA No/l 
NA NA No/l 
.49 NA No/2 

-. - . -.----- 
3r71 0.0319 
3r71 0.0204 0 
5171 0.0207 0.07 NA No/2 

71/71 18900 7800 17600 No/4 
38150 134 3.1 2.05 Yes/3 
7Offl 16.4 0.43 3.6 Yes/3 
71/71 934 550 57.2 Yes/3 
68/71 24.9 0.15 0.72 Yes/3 
3/l 2 60.2 700 3.1 No/2 

65171 126 3.9 0.24 Yes/3 
71/71 16300 NA 499 No/l 
69l71 1210 39 (Cr VI) 21.5 Yes/3 
69r71 179 470 8 No/2 - ---._ --.. . 

Copper 71/71 8736 iii 25.6 No/4 
Cyanide 28168 7.68 160 NA No/2 
Iron 71/71 103000 ‘\ 2300 17200 N 
Lead ’ 71/71 5980 ’ 400” 17.5 Yt. /? 
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MAXIMUM RISK-BASED 
FREQUENCYOF CONCENTRATION SCREENING LEVEL* BACKGROUND 

CHEMICAL DETECTION (mg/kg) 
Magnesium 

(mg/kg) 
71/71 

(mg/kg) COC?/RATIONALE 
7190 NA 3650 No/l 

Manganese 71/71 1260 180 188 Yes/3 
Mercury 63l70 20.7 2.3 0.05 Yes/S 
Nickel 71ffl 1250 Yes/3 
Potassium 71/71 6520 NA 2580 No/l 
Selenium 18ffl 1 39 0.445 No/2 
Silver 33/71 24.3 39 0.385 No/2 
Sodium 67l71 5860 NA 20.5 No/l 
Thallium 15171 0.64 0.55 (oxide) 0.29 Yes/3 
Vanadium 71/71 368 55 35.1 Yes/3 . . . 
Zinc 71171 28300 2300 31.3 Yes/3 .,_. 

. _,- ^. 
* For residential use, based on a target hazard quotient of 0.1 or an incremental cancer risk of IE-6 (USEPA, Region III, March 1997) I*“. ., 
* OSWER soil screening level for residential land use (USEPA, July 14, 1994). .‘ s, 

_, 
Rationale Designations: 1 = No toxicity criteria available. -.. 

2 = Maximum is less than the COC screening level. . 
3 = Maximum is greater than the COC screening level. 
4 = USEPA Region I does not recommend evaluation. 

-- 
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REVISED HUMAN HEALTH 

RISK ASSESSMENT 



clmmkal Of concern 

1,1,2.2-Tetrachloroethane 
Vinyl Chloride 
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o.wE+w 260 
O.WE+W 
O.WE+W 
O.WE+W 0.64 
O.WE+W 
O.WEtW 
O.WE+W 

26300 

134.OW 
5.760 

242.000 
1.730 

22.600 
121o.OW 

302.000 
1.730 

97.700 
0.640 

66.4W 
9209.0 

O.OOEtW 
O.WE+W 
O.WE+W 

Total: 1.36E-05 

O.WE+W 
O.WE+OO 

1.86E.06 
1.358-05 
1.36B06 
2.11 E-07 

o.ooE+w 
O.WE+W 

6.611-07 
1.70E-05 

O.wE+w 
O.WE+W 

1.62E.06 
o.m+w 

1.666-06 
0.WEtOO 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.wE+w 
o.ooE+oo 
O.WE+OO 
o.wE+w 
O.WEtW 
O.WE+OO 
O.WE+W 
o.wE+w 

Toti 3.761-05 

Totaf Risk PreViouS New mskat 
WI8 Con0 lmgfkgl Corn Img/kgl New Con 

O.COE+W 
O.WE+W 
O.WE+W 
O.OOE+W 
O.WEtW 
O.WE+W 

3.2 
4 

2.7 

O.OOE+W 

12.300 
6.810 
6.670 

13.600 

O.WEtW 
O.WE+W 

o.oaE+w 
o.wE+w 
O.WE+W 
o.wEtw 
o.ooE+w 
o.ooE+w 
o.ooEtw 
O.WE+W 

To,&: 1.36E-05 O.WE+W O.WE+W 

Plevfous Non-cancer Risks 

‘neettion Damal lnhefatfon 

1,1,2,2-Tetrachloroethane 
Vinyl Chloride 
Banrofalanthracsne 
Baofajpyrene 
Benrofblfluoranthsne 
Bemolk)fluoranthene 
Dibenzofa,hlfinthracene 
Dibenzofuran 
Indenoll,2,3-cd)pyrene 
AOXlfXS 
1.2,3.4,6,7,6-HPCDD 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
M~llQ~~flS3 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

3.6 3.600 o.ooE+w 
11 40.400 1.19E+W 

O.WEtW 
19.2 

2.6 
134.000 

5.780 
242.000 

1.730 
22.6W 

f21O.ooo 
302.DW 

1.730 
97.700 

1.97E-01 
l.l3E-02 

0.61 
4.1 

26.4 
260 

2.03E-03 
2.03E-04 
2.678-02 
1.42E-01 
7.36E-03 
3.39E-03 

3.23E-01 3.23B01 

2.82E-02 
6.46C03 

7.16E.06 
4.6lC03 
3.33E-03 
6.35E-03 

O.WE+W 
2.62b02 
5.46E-03 

O.WE+W 
7.16E-05 
4.BlB03 
3.33E-03 
6.35b03 

O.WE+W 
o.wE+w 

4.70b03 
O.WE+W 

6.541-02 
O.WE+W 
O.WE+W 
o.wEtw 

Totd: 4.31E-01 

2.B7C03 
4.701-03 
7.4lE.03 
1.6OE-02 

O.WE+W 
O.WE+W 
o.ooE+w 

Totab 1.6lE+w 

4.70E-03 

5.54b02 

0.64 0.640 
88.4w 

28300 9209.0 

10bBl.9: 4.31E-01 O.WE+W O.WEtW 

PHZRSKSJ.XLS 



ChemM of Concern 
Pmvfous canca tusks 

1-n Darmd Inhalation 
PleVfOUa NWd ffldcm 
Cone lmglkgl Cone Imglkg) NIW can Tmd RI* 

O.WEtW O.WE+W 
O.WEtW O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

O.WE+W 
O.WE+W 
O.OOEtW 
o.oQE+w 
O.WE+W 
O.OOE+W 
O.WE+W 

3.66b05 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

Aroclors 
l,2,3,4,6.7,6-HPCDD 

l.O5E-05 11 40.400 

22.6W 

l.O5E-05 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

o.wE+w 
O.WEtOO 
o.ooE+w 
O.WE+W 
o.oa+w 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE+W 

O.WE+W 
O.WE + 00 
O.WE+W 
O.OOE t 00 

Cadmium 4.1 

O.WE+W 
O.WE+W O.WE+W 

o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

O.WE+W 
O.WEtW 
O.WE+W 
O.WE+W 
O.WEtW 
O.WEtW o.ooE+w 

O.WE+W 
TOtab 3.868-05 

mskm 
New Con 

Totds: O.COE+W l.O5E-05 O.WE+OO 

Previous Non-Cancer Wsks 
lngMtion Dermd Inhalation 

O.WEtW 
Total: l.O6E-05 

Total Risk 
IHII 

PVJVfOUs NBW 
Cone Img/kgl Cone fmglkgl 

O.WEtW 
o.wE+w 
O.WEtW 

O.WE+W 
O.WEtW 
O.WE+W 
o.ooE+w 
O.WEtW 
O.WE+OO 
O.WEtW 
O.OOE+W 

O.O.JEt00 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 

7.361-01 
O.WE+W 
O.WEtOO 
O.WE+W 
0.00EtW 
O.WE+W 

3.66E-02 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtDO 
O.WEtW 
O.WE+W 

O.WEtW 
2.70E+W 
O.WEtOO 
O.WEtW 
O.WEtW 
O.OOE+W 
O.WEtW 

2.04E-01 

AKClOVJ 
1,2,3,4,6,7.6-HPCDD 

7.36E-01 

Cadmium 3.66E-02 

11 40.400 

4.1 22.600 
o.ooEtw 
O.WEtW 
O.WE+OO 
O.OOE t 00 
O.WE+W 
O.WEtW 
O.WEtOO 
O.WE+W 

O.OOE t 00 
O.WE+W 
O.WEtW 
O.WEtW 

Totis: O.WEtW 7.73b01 O.WE+OO Tog: 7.738-01 

O.WEtW 
O.OOEtW 

Total: 2.91EtW 

jM.KSB.XLS 



Chemlcd of Concern 

1,1,2.2-Tetrachloroethane 

Previour Cancer Ricks 
In~~atfon Dermd lnhslarion 

4.1 ZE-06 

waka 
New Con 

4.758-10 

Totd Risk Cone fmglkgl Cone lmg/kgl 

4.1 ZE-08 6.4 
1.3 
3.2 

4 
2.7 
25 

0.13 
3.6 

12.4 
12.4 

O.OQO67 
19.2 

3.4 

0.074 
0.060 
9.132 

0.66 
6.7 
.30 

284 

Vinyl Chloride 7.95E-08 
Benrofa)anthracene 7.52b08 
Bilnzolalpyrene 9.40E-07 
Benrofblffuoranthene 6.35E-08 
BenzolkMuorsnthene 5.88E-06 

7.95E-06 
7.52b08 
9.401-07 

3.68E.09 
2.15E-07 

10.487 
12.523 
12.683 

2.46E.06 
2.958-07 
2.96~.06 
2.731-07 
2.1 BE-07 
2.O4E.07 
6.47b07 
4.911-06 

o.ooEtw 
2.36B07 

o.wEtw 
3.741-07 

o.wEtw 
o.wEtoo 
O.WE+W 
O.WEtW 
O.WE+W 
O.WEtW 
O.WE+W 
O.WEtW 

6.35C08 
5.88E-08 
3.06b08 
8.46E.08 
8.00s07 
&WE-07 
3.37C08 

O.WEtW 
1.64E-07 

Dibenzo(e,h)anthracene 3.06bOS 
6.46E.OS 
&WE-07 

Indenofl.2,3-cdlpyrene 
2,3,3’.4.6,6-Hexachloro-1.1’.biphenyl 
Aroclors (1254 + 12601 
Dioxins (HPCDD + OCDDI 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

1.160 
9.290 
3.160 

13.124 
0.ooo96 

70.700 
4.900 

216.400 
2.7W 

12.600 
59.ooo 

335.100 
1.060 

113.600 
0.640 

70.090 
8421.0 

&WE-07 
3.37b08 

O.WE+oO 
1 .ME-07 

O.WEtW 
9.14E-06 

O.WE+W 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtOO 
O.WEtW 
O.WE+OO 
O.OOEtOO 

O.WE+W 
9.14E.08 

O.WE+W 
o.ooE+w 
O.WEtW 
O.WEtW 
o.ooE+w 
O.WE+W 
O.WE+OG 
O.WE+W 
o.wEtw 
o.oof+w 
O.WE+W 
O.WEtW 

Tot& 3.26E.06 

0.64 
34.6 

28300 

lmd Risk PlSVlOUS New 
IHII Corn fmS/kgl Cone lmglkgl 

o.wEtw 
o.ovEtw 
o.ooEtw 
o.wEtw 

TOti 6.21E-06 

ma at 
New con 

Totds: 3.26E-06 O.WEtOO O.WE+W 

Prevl0us Nan-cancel fake 
lngeelfcm Dermd lnhefatfon 

O.WEtW O.WE+W 
O.WE+OO O.WEtW 
O.WE+OO o.ooEtoo 

6.4 
1.3 
3.2 

4 
2.7 

0.074 O.WEtOO 
0.060 o.ooEtw 

O.WE+OO O.WE+M) 
O.WE+W o.wEtw 

9.132 o.ooE+w 
10.487 O.WE+OO 
12.523 O.WEtW 

O.WE+W O.WEtW 12.683 O.WE+W 

1,1,2.2-Tetradloroethane 
Vinvl Chloride 

Bmzolalpvrene 
Benro~blfluoranlhene 
BenzolkUluoranthene 
Dibenrola,hlanthracene 
hdenofl,2,3-cdlpyrene 
2,3,3’.4,5,6-Hexachloro-l.l,l’-biphenvl 
Aroclors I1 264 + 1260) 
Dioxins (HPCDD t OCDDI 

O.WEtW O.WE+W 0.13 1.160 O.WE+OO 
O.OOEtW O.WE+oO 3.6 9.290 O.WEtW 
1.4OEtW 
1.40EtW 
O.WEtW 

1.40EtOG 
1.4DEtoo 
o.ooEtw 

l.OBE-01 
2.55E-02 
5.89C03 
2.98E-04 
J.OZE-02 
1.35B02 
2.67E-02 
2.44E-02 

12.4 
12.4 

0.00067 
19.2 

3.160 3.57P01 
13.124 1.48EtW 

O.oao98 o.oaEtoo 
l.OBE-01 
2.55E-02 
5.89E-03 
2.9BE-04 
3.02B02 
1.35E-02 
2.67E-02 
2.44E-02 
4.22C02 
1.80E-02 
l.llE-02 
2.13E-01 

70.700 
4.900 

216.400 
2.700 

12.600 
59.Wo 

335.100 
1.060 

3.98C01 
3.68E-02 
6.97C03 
l .ZZE-03 
6.68E-02 
2.66C02 
3.15E.02 
7.96C03 
1.28E-02 
f .80E-02 
2.25602 
6.34E-02 

O.WE+OO 

Arsenic 
Barium 

3.4 
183 

0.66 
6.7 
30 

284 
3.25 
374 

0.64 
34.6 

28300 

Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

4.22E-02 
1 .SOE-02 
l.llE-02 
2.13E-01 

o.wEtw 

113.600 
0.640 

70.000 
8421 .O 

0.00EtW O.WE+OO 
O.OOE+W O.WE+W 

Totd: 3.32EtW Tot& 2.52E+OO Totals: 3.32E+OO O.WE+C!O O.OOE+W 

PHZRSKSB.XLS 





Chemkd of Conwn 
Previous csncer Risks 
I”902.&” Dermd lnhdsdon Totd Risk 

Prevbur 
Cone lmglkgl Cone lmglkgl 

Rbka 
New Con 

2.45E-10 
7.35B11 

O.WE+OO 
O.WEtOO 
O.WE+W 

2.67b10 

2.631-12 
3.4OE- 12 

O.WEtW 
O.WEtW 
O.WE+W 

O.WE+W 
O.WEtOO 

6.4 0.074 
1.3 0.060 
3.2 9.132 

4 10.467 
2.7 12.523 
25 12.663 

0.13 1.160 
3.6 9.290 

1.46E-10 
o.ooftw 
o.ooEtw 

O.WE+OO 3.160 o.wE+w 
O.WE+W 
O.WEtW 
O.WEtOO 

9.671-09 
O.WE+OO 

12.4 
O.OLW67 

19.2 
3.4 

13.124 o.oaEtw 
O.Wo96 O.WEtW 

70.700 O.WEtW 

1 .D4E-09 0.66 
7.958-09 6.7 
2.37E-07 30 

O.WE+OO 264 

4.900 
216.400 

2.700 
12.600 
69.OQO 

335.100 

1.391-06 
o.ooEtw 

4.25E-09 
1.5oE.06 
4.66k07 

o.ooEtw 
o.ooEtw 
O.WEtMl 

1,1,2.2-Tstrachloroemane 
Vinyl Chloride 
Eenzolalanthracene 
Be”rofalpvrene 
Benzolbjfluoranfhene 
Benzo~k~fluora”the”e 
DiLwuofa,h)anthrace”e 
I”de”oll.2.3-cd)pyrene 
2,3,3’.4.5.6-Haxachloro.l,l’-biphenyl 
Arodors (1264 + 12601 
Dioxins IHPCDD + OCDDI 
Andmony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Mangenese 
Mercury 
Nickel Thallium 
Vanadium 
Zinc 

2.45E-10 
7.35b11 

2.67E-10 

9.67E-09 
0 

l.O4E-09 
7.95E-09 
2.37E-07 

0 O.WEtOO 
0 O.WEtOO 

1.060 
113.600 

0.640 
70.000 
6421.0 

O.WE+OO 0.64 
34.6 

26300 

O.WEtW 
o.ooEtw 
O.WEtW 
o.oatw 
o.ooEtw 
O.WEtW 
o.ooEtw 

Total: 4.991-07 

NCAW msk at 
Cone Imglkgl New con 

0.074 
0.060 
9.132 

10.467 
12.523 
12.663 

1.160 
9.290 
3.160 

13.124 
O.OaO96 

O.WEtW 

O.WE+OO 
O.OOE+OO 
O.WE+W 
O.M)E+OO 
O.OOE+OO 

Totals: O.WE+ 00 O.WE+OO 2.56E-07 
O.WE+OO 

Totah 2.56E-07 

Prsvbus Non-Canca Risks Total Risk 
lngambn Dermd lnhdaiio” IHII 

O.WEtOO 

Cone Imgfkgl 

O.WE+OO 
O.OOE+W 
O.WE+W 

O.WEtW 
O.WEtOO 

O.WEtOO 
o.wEtoo 

6.4 
1.3 
3.2 

4 
2.7 

O.WE+W 
O.WE+W 
o.ooEtw 
O.WEtOO 
O.WE+OO 
O.WE to0 
O.WEtW 

1.69P02 
O.WEtOO 

1.55E-03 
o.wE+w 

0.13 
3.6 

12.4 
O.OGO67 

19.2 
3.4 
163 

0.66 
6.7 
30 

264 
3.25 

70.700 
4.900 

216.400 

O.WEtW 
o.ooE+w 
O.WEtW 
O.WE+W 
o.ooEtw 
o.ooE+w 
O.WE+W 
O.WEtW 
O.WE+W 
O.WEtCO 

Z.WE-02 
2.700 

12.600 

O.WEtW 
4.90E-04 

59.ooo 
2.91E-03 

O.WE+W 
335.100 O.WE+W 

1.060 1.60E-04 
O.WE to0 113.600 O.WEtW 

1.1.2.2~Tetrachloroe~an~ 
Vinyl Chloride 
BenzoWanthracene 
Be”zolalpyrene 
Be”zofb)fluoranthene 
BenzolkMuoranthene 
Dibe”zola,h)anthracene 
Inde”ofl,2,3-cd)pyrene 
2.3,3’,4,5,6-Hexachloro-l,l’-biphenyl 
Arodors f 1254 + 12601 
Dioxins lHPCDD t OCDD) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

0 

1.69E-02 

1.55E-03 

4.906-04 
0 

O.WE too 
O.OOEtOO 
O.WEtW 

0.64 
34.6 

26300 

0.640 
70.000 

O.WE+W 
O.WEtW 
o.ooEtw 
o.ooEtw 
O.OOE+OO 

6421 .O 
o.wE+oo 
o.ooE+w 
O.WEtOO O.WE+W 

Totdz 1.69E-02 Tot& 2.31E-02 

PHZRSKSB.XLS 

Totis: O.WEtW O.WE+W 1.69E-02 



S] 
Prsvbus Cancer Risks 

Totd RiB 
PIeViOUS 
Cone (me/kg) Cone Cmglkgl 

RisL at 
New Con 

O.WE+W O.wE+w 
O.WE+OO O.WE+W 

3.2 
4 

2.7 

12.300 
6.610 
6.670 

13.800 

3.6 3.600 
11 40.400 

19.2 
2.6 

0.61 
4.1 

26.4 
260 

0.64 

28300 

134.000 
5.760 

242.000 
1.730 

22.600 
1210.000 

302.000 
1.730 

97.700 
0.640 

Ea.400 
9209.0 

Chemical of Concwn blgesdan Dormal lnhsladon 

1,1.2.2-Tetrachloroethane 
Vinyl Chloride 
Benzofafanthracene 
BellZOblpYlW!e 
9enzofb)fluoranthene 
6enzofk)ffuoranthene 
Dibenzoia,hfanthracens 
Dibenrofuran 
Indenofl.2,3-cd)ovrsne 
AfOdOrS 
1,2,3,4.6,7,8-HPCDD 
Antimony 
Arsenic 

2.55E-07 
3.1 SE-06 
2.15E-07 

O.OOE+W 

2.871-07 
2.40E-06 

4,5SE-07 
O.WE+W 

2.86B07 

2.55C07 
3.19E-06 
2.15E-07 

O.WE+W 
O.WE+W 
O.WE+W 

9.aOE-07 
7.03E.06 
7.06b07 

Z.a7E-07 
2.4OC06 

O.WE+W 
O.OOE + 00 

4.59E-07 
O.WE+W 

2.86E.07 
O.WE+W 
O.WE+W 
O.WE+W 

1.1 OE-07 
O.WE+W 
O.WE+W 

2.875-07 
8.81E.06 

O.WE+W 
O.WE+W 

9.4aE-07 
O.WE+W 

8.11 E-07 
O.WE+W 
O.WE+W 

O.WE + DO O.wE+OO 
O.WE+W O.WE+W 

O.WE+W 

O.WE+W 
O.WE+W 
O.WE+W 

O.WE+W 
O.WE+W 

O.WE+W 
O.WE+W 

O.WE+W 
o.ooE+w 
O.WE+W 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

O.WE+W O.WE+W 
Total: 7.0SE-06 TOtdz 1.97E-05 

Total Ridt 
wo Cone Onslkg) 

NEW Rbkm 
Corn: lmglkgl New Con 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
o.wE+w 

4.21 E-01 
O.WE+W 

3.67B02 
7.14E-03 

O.WE+W 

3.2 
4 

2.7 

12.300 
8.810 
8.670 

13.aw 

3.6 3.6W 
11 40.400 

19.2 
2.6 

O.WE+W 
9.33E-05 9.33E-05 
6.27E-03 6.27E-03 

4.34E-03 
8.298-03 

O.WE+W 
O.WE+W 

6.12E-03 
O.WE+W 

134.wo 
5.760 

242.OQC 
1.730 

22.600 
121o.OOC 

302.OOC 
1.730 

97.700 
0.640 

66.400 
9209.0 

O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
1.55E+W 
O.WE+w 

2.561-01 
1.47b02 

0.61 
4.1 

26.4 
260 

2.64b03 
2.65E-04 
3.49E.02 

0.64 

1 .a5E-01 
9.638-03 
4.41E-03 
3.73E-03 
6.12E-03 

7.21E-02 
O.WE+W 
O.WE+W 
O.WE+OO 

Toti 5.621-01 

26300 
9.66E-03 
2.351-02 

O.WE+w 
O.WE+W 
O.WE+W 

Totdz Z.lOE+W 

Barium 
Servllium 
Cadmium 
Chromium 
Manganese 
MFNCUIY 
Nickel 
Thallium 
Vanadium 
Zinc 

O.OOE+W 

Tot&: 7.09E-06 O.WE + 00 O.OOE + 00 

Prevfou$ Non-Camsr Risks 
blgestlon Dermd lnhdation 

1,1,2,2-Tetrachloroethane 
Vinyl Chloride 
aenzowanthracene 
BelUOMPYIWl~ 
Benzofb)fluoranthene 
Benzofkffluoranthene 
Dibenzofa.h)anthracene 
Dibenzofuran 
Indenofl,2,3-cdbpyrene 
Arodors 
1,2,3,4,6.7,8-HPCDD 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

O.WE+W 

4.21E-01 

3.671-02 
7.141-03 

4.341-03 
6.29E-03 

O.WE+W 
O.WE+W 

6.12E-03 
O.OOE+W 

7.211-02 

Totals: 5.62E-01 O.WE+OO O.OOE+W 



RISKS WITH PHASE II DATA 
NSB-NLON 
SURFACE SOIL RME MRMAL 
OLDER CHILD TRESPASSER 

chamkal Of concern 
Previous Cancer Rils 
Irwsdon Dwmd lnhdation 

Arodors 
1,2,3,4,6,7,6-HPCDD 

Cadmium 

Arodors 
1.2,3,4,6.7,6-HPCDD 

Cadmium 

4.55B06 

Totd RiJL 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

4.55E-06 40.400 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+ 00 
O.WE+W 
O.OOE+W 
o.oo!z+w 
O.WE+W 
O.WE+W 
o.wE+w 
O.WE+W 

Totals: O.WE+W 4.55E-06 O.WE+W Totdz 4.55B06 

4.1 22.600 

Prwiuus Non-Cenca ftbka Totd Rl& PIwiWs New 
lngestfon Dermd lnhdalion (HI1 Corn (mg/kgl Cone lmglkgl 

7.951-01 

O.WE+W 
O.WE+W 
O.WE+W 
o.oaE+w 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 

7.95B01 
O.WE+W 
O.WE+W 
o.ooE+w 

3.95b02 

O.WE+W 
O.WE+W 

3.95b02 
O.WE+W 
O.WE+CO 
O.WE+W 
O.WE+W 
O.WEtW 
D.WE+W 
o.ooE+w 
O.WE+W 
D.WE+W 
O.WE+W 

Totds: O.WE+W 6.35E-01 O.WE+W Tot& 8.35E-01 

11 

11 

4.1 

New 
Cone lmglkgl 

40.400 
O.OOG67 

22.600 

ftlsk m 
Now con 

o.ooEtw 
O.WE+W 
o.ooE+w. 
o.ooE+w 
o.wE+w 
O.WE+W 
O.WE+W 
o.ooE+w 
o.ooE+w 

1.67b05 
o.ooE+w 
O.WE+W 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
O.WE+W 
o.oeE+w 
O.WE+W 
o.oaE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.ooE+w 

TOti 1.678-05 

RI&at 
New can 

O.WE+W 
o.ooE+w 
O.WE+W 
O.WEtW 
O.WE+W 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
2.92EtW 
O.WE + 00 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.ooE+w 

2.20E-01 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.ooE+w 
O.WE+W 
O.WE+W 

Total: 3.14EtW 

PHZRSKSB.XLS 



Che”Ifwl of Concan 

1 .l ,2.2-Tetrachloroethane 
Vinyl Chloride 
Senrola~anthrscene 
Se”zola~pyre”e 
Senzolbffluoranthene 
Eenzolklfluoranthene 

Rwlo”* canen Risks 
IngestIon Dnmal 

6.59E.07 
1.66b06 
1.57E-06 
t .96E05 
1.32E-06 
1.22E-08 

Dibenzula.hla”thracene 6.378-07 
Indenofl,2,3-cdlpyrsne 1.76E-05 
2,3,3’,4,5,6-Hexachloro-l~l,l’-biphenyl 1.56E-05 
Aroclora (1254 + 12601 1.66E-05 
Dioxins WCDD + OCDD) 7.01E-07 
Antimony O.WE+OO 
Arsenic 3.42E-06 
Barium O.WE+OO 
Beryllium 1.90E-06 
Cadmium O.OOE+OO 
Chromium O.OOE +OO 
Manganese O.OOE+OO 
fhC”W O.OOE +OO 
Nickel O.OOE +OO 
Thallium O.OOE+OO 
Vanadium O.OOE +00 
Zinc O.OOE +OO 

TOPIS: 6.7SE.05 O.OOE+OO O.POE+OO 

Pmviws Non-Caneef Rldm 
Ingestfon DMti fnhafation 

1,1.2,2-Tetrachloroefhane O.WE+OO 
Vinyl Chloride O.OOE +OO 
Senzofalanthracene O.OOE+OO 
Benzotdlpvrene O.OOE +OO 
Se”zofb)fluoranthene O.OOE+OO 
Senzofklfluoranfhene O.OOE+OO 
Dibenzofa,h)anthracene O.OOE +OO 
fndsnofl.2,3-cdfpvrene O.WE+OO 
2.3.3’.4,5,5-Hexachloro-1 .l’-biphenyl 9.7lE-01 
Aroclorr (1254 t ,260) 9.71E01 
Dfoxins (HPCDD + OCDD) O.OOE+OO 
Antimony 7.51E-02 
Arsenic 1.77E-02 
Barium 4.09E-03 
Seryflf”m 2.07E-04 
Cadmium 2.10E.02 
Chromium 9.39E03 
Manganese 1.65E-02 
Mercury 1.70Ea2 
Nickel 2.938-02 
Thallium 1.25B02 
Vanadium 7.74E-03 
Zinc 1.4SE-01 

Tobfs: 2.30EtOO O.OOE+OO O.OOE+OO 

TuBI Kfrlc 
Rebiour NW4 RIP m cane knglkgl cone kngng, New Con 

8.59E-07 
1.66E-06 
1.57E-05 
1.96E-05 
1.32E-06 
1.22EJJB 
6.37G07 
1.76E-06 
1.66B05 
1.66E-05 
7.01E-07 

O.OOEtOO 
3.42E-06 

O.OOEtOO 
1 .SOE-06 

O.WEtOO 
O.OOE +00 
O.OOE +OO 
O.WE+OO 
O.WE+OO 
O.WE+OO 
O.WE+OO 
O.OOE COO 
O.OOE +00 
O.OOE+OO 
O.WE+OO 
O.WEtOO 

Total: 6.76B05 

6.4 
1.3 
3.2 

4 
2.7 
25 

0.13 
3.6 

12.4 
12.4 

0.00067 
19.2 

3.4 

0.66 
6.7 
30 

284 

0.64 
34.6 

28300 

0.074 
0.060 
9.132 

10.467 
12.523 
12.683 

1.160 
9.290 
3.160 

13.124 
0.00098 

70.700 
4.900 

216.400 
2.700 

12.600 
59.000 

335.100 
1.060 

113.600 
0.640 

70.000 
6421 .O 

9.91E-09 
7.67E-06 
4.46E-06 
5.14E-05 
6.12E-OB 
6.19E.07 
5.66E-06 
4.54E-06 
4.23E-06 
1.76E-05 
1.02E-OB 

O.OOE t 00 
4.93E-06 

O.OOEtW 
7.77E-06 

O.OOE+OO 
O.OOE +00 
O.OOE +OO 
O.OOE+OO 
O.OOE +00 
O.OOE + 00 
O.OOEtOO 
O.OOE +OO 
O.OOE +OO 
O.OOE to0 
O.OOE+OO 
O.OOEtW 

TOM 1.06E-04 

Total Risk RWiOUS New RIP at 
Sill cone bwkgl cane InlglLPl New Can 

O.OOE+OO 
O.OOE+OO 
O.WEtOO 
O.OOE+OO 
O.OOE +00 
O.WE+OO 
O.OOE+OO 
O.WEtOO 

9.7lE-01 
9.71E-01 

O.WE+OO 
7.51B02 
1.77C02 
4.09E-03 
2.07E-04 
2.10E-02 
9.39b03 
1.65b02 
1.70E-02 
2.93E.02 
1.25E-02 
7.74E.03 
1.4SE-01 

O.OOE+OO 
O.WE+OO 
O.OOE COO 

T&al: 2.30EtOO 

6.4 
1.3 
3.2 

4 
2.7 

0.13 
3.6 

12.4 
12.4 

0.00067 
19.2 

3.4 
163 

0.66 
6.7 
30 

204 
3.25 
374 

0.64 
34.6 

28300 

0.074 
0.060 
9.132 

10.497 
12.523 
12.663 

1.160 
9.290 
3.160 

13.124 
0.00098 

70.700 
4.900 

216.400 
2.700 

12.600 
59.000 

335.100 
1.060 

113.600 
0.640 

70.000 
6421 .O 

O.OOE+OO 
O.OOE+OO 
O.OOE +OO 
O.OOE t 00 
O.OOEtOO 
O.OOEtOO 
O.OOE+OO 
O.OOEtOO 

2.47E-01 
1.03EtOO 
O.OOE+OO 

2.77E-01 
2.55E.02 
4.94E-03 
6.47E-04 
3.95E-02 
1 .S5E02 
2.16Ea2 
5.54E-03 
6.90B03 
1.25E02 
1.57E-02 
4.40E-02 

O.OOE +OO 
O.OOE+OO 
O.OOE+OO 

Total: 1.75EtOO 

bSKS3.XLS 



Chemkd of Concern 
Prevbus cancm WI1 
InSwfio” Der”Id lnhdation 

2.3.3’,4.5.6-Hexachloro-1.1’.biphenyl 
Arodoro (1254 + 1260) 
Dioxin9 (HPCDD + OCDDI 

1.671-05 
1.67E-05 
4.35E-07 

2,3,3’,4,5,6-Hexachloro-1.1’.biphenyl 
Arodors (1254 + 12601 
Dioxins (HPCDD + OCDDI 

Cadmium 

l.osE+w 
1.09EtW 

7.56b02 

Total Risk 

O.WE+W 
o.ooE+w 
O.WE+W 
o.ooE+w 
O.WE+W 
o.wE+w 
o.ooE+w 
O.WE+W 

1.67b05 
1.57E-05 
4.36E-07 

o.ooE+w 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
o.wE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

Totals: O.WE+W 3.76E-05 O.WE+W Totd: 3.76E-05 

Previws Na”-Ca”ar Risks Totd Risk 
Ingestion Dwrnd lnhdation IHI1 

O.WE+W 
o.wE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
l.OSE+W 
1.09EtW 
O.WE+W 
O.WE+W 
o.ouE+w 
O.WE+W 
O.WE+W 

7.56b02 
O.WE+W 
o.ooE+w 
o.ooE+w 
O.WE+W 
O.WE+W 
O.OQE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

Totals: O.WE+W 2.25EtW O.WE+W Tot& 2.26Et 00 

Previous 
Cone (mglkgl 

New 
Cone Imglkgl 

12.4 3.150 
12.4 13.124 

O.WO67 0.00096 

6.7 12.600 

PreVioUS 
Cone (mg/kgl 

New 
Cone Imglkgt 

12.4 3.160 
12.4 13.124 

O.WO67 0.ooo98 

6.7 12.600 

fusk m 
New Con 

o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.wE+w 
o.ooz+w 
o.ooE+w 

4.771-05 
l.SSE-05 
6.41E-07 

o.ooE+w 
O.WE+W 
O.WE+W 
o.wE+w 
O.WE+W 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.oof+w 

Totd: 2.52b05 

mdcn 
NewCOn 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
o.wE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 

2.7Sb01 
1.15EtW 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 

1.46E-01 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.OOE+W 
O.WE + 00 

Tot& 1.56Et 00 

PHZRSKSJ.XLS 



Totd Risk 
New 
Corn: Imglkg) 

0.074 
0.060 
9.132 

10.467 
12.623 
12.663 

1.160 
9.290 
3.160 

13.124 
0.00096 

70.700 
4.9w 

216.400 
2.700 

12.600 
6S.WQ 

336.100 
1.060 

113.600 
0.640 

7o.w 
6421 .O 

ttlska 
New Con 

3.16E.11 
3.61E-11 

ChsmM of Concem hOMbn Damd hthdmion Cone lmglkgl 

6.4 
1.3 
3.2 

4 
2.7 
25 

0.13 
3.6 

12.4 
O.WO67 

19.2 
3.4 

0.66 
6.7 
30 

264 

1,1,2,2-Tetrachlorotthane 2.74E-09 
Vinyl Chloride 6.24E-10 
8enzola)anthracene 0 
Benzolalpyrene 0 
9wuoIb)Huoranthene 0 

1.6lE-06 
0 
0 
0 
0 
0 
0 

l.O6E-07 
0 

l.l7E-06 
6.SZE-06 
2.66E-06 

0 
0 
0 
0 
0 
0 

2.74E-09 
6.24E-10 

o.oof+w 
O.WE+W 
O.CQE+OO 

1.61E-06 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE + 00 

1.06E.07 
O.WE+W 

l.l7E-06 
6.92E.06 
2.66C06 

O.DDE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 

Totd: 2.69E-06 

O.WE+W 
o.wE+w 
O.WE+W 

6.17E-09 
O.WE+W 
o.oQEtw 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W 

1.66b07 
o.ooE+w 

4.79E-06 
1.66C07 
5.23B06 

O.WE+W 
O.WE+W 

0.64 
34.6 

26300 

O.WE+W 
o.ooE+w 
O.WE+W 

Tot,&: O.WE+W O.WE+W 2.8SE-06 

o.oos+w o.ooEtw 
O.WEtW 
O.WE+W 
o.wE too 

TOM 6.6lC06 

Prwlws Non-Camm Risks Totd Risk P~OViOM New RI& at 
lngeaion Damd Inhalation WI Cone Imglkgl Cone Imglkg) New con 

6.4 
1.3 
3.2 

0 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
o.ocE+w 
O.WE+W 
O.OOE+W 

4 
2.7 

0.13 
3.6 

0.074 O.WE+W 
0.060 o.ooE+w 
9.132 O.WE+W 

10.497 O.WE+W 
12.623 o.ovE+w 
12.663 o.ooE+w 

1.160 O.WE+W 
9.290 O.WE+-00 
3.160 o.ouE+w 

13.124 O.WE+W 

‘-biphenyl 

Dibenro(a,h)anthracane 
Indeno~l.2.3.cd)pvrene 
2.3.3’.4.5.6-Hexachloro-1.1 
Arodors (1264 + 1260) 
Diowins OiPCDD + DCDD) 
AMillWIl~ 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

1,1.2.2-Tetrachloroethane 
Viny) Chloride 
Benzofa)anthracane 
9eluola)pyrene 
Bsnzofb)Ruoranthene 
9enzo~k)Ruorsnthene 
Dibenzo(s,h)anthracene 
lndenall,Z,O-cd)pyrene 
2.3.3’.4.6,6-Hexachloro-1.1’.biphenyl 
Aroclors (1264 + 1260) 
Dioxinr (HPCDD + DCDD) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

12.4 
O.OGQ67 

19.2 
3.4 
163 

0.66 
6.7 
30 

264 
3.26 

o.ooEtw 
O.WE+W 
O.WE+W 
o.wE+w 
O.WE+W 
O.WE+W 

3.15E-02 
O.WE+W 

6.76C04 
O.WEtW 

O.OQO96 O.WE+W 
70.700 O.WE+W 

4.900 O.WEtW 
3.15E-02 

5.76E-04 

216.400 3.72C02 
2.700 o.ooE+w 

12.600 l.O9E-03 
69.000 O.WE+OO 

336.100 O.WE+W 
1.060 2.96E-04 

113.600 O.WE+W 
0.640 O.WE+W 

70.000 O.WE+W 
6421 .O O.WE+W 

O.WE+W 
S.l6E-04 

O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 

S.l5E-04 
0 

0.64 
34.6 

29300 
O.OOE too O.WE+W 
O.WE+W O.WEtW 
O.OOE +oo O.WE+W 

Tot& 3.30B02 TOti 3.66b02 Tot&e O.WE+W O.WE+W 3.30E-02 

\ 
RSKSO.XLS 



RISKS WITH PHASE II DATA 
NSB-NLDN 
SURFACE SOIL CTE INBESTION 
FULL TIME EMPLOYEE 

Prsviwl Cancer Rinks Prevlws New RIskat 
Cone tmgfkgl Corn (mslkgf New con 

O.WE+W 
O.WE+OO 

Chemkd of Concsrn klgestlon OWlNIl klhakum Totaf Rf& 

1,1,2,2-Tetrachlorosthane O.WE+W 
Vinyl Chloride O.WE+W 
BfJ~ZObhlltllt3CWl~ 2.958-06 Z.S5E-06 
Benzob)pyrene 1.931-07 1.931-07 
Bwxolb~fluoranthene 2.49E-08 2.49E-06 
BenzofkMfuoranthene O.WE+W 
Dibenzofa,h)anmrscene O.WE+W 
Dibenzofuran O.WE+W 
Indenoll.2.3-cd)pyrene 1.64E-08 1.842-08 
Arodors 1.6SE-06 l.BSE-06 

2.7 4.305 
4.667 

3.2 4.209 3.aaE-06 
2.1 4.651 4.27b07 

4.041.08 
4.47bOS 

O.WE+W 
O.WEtW 

2 3.600 
1.5 5.116 

7.7 26.669 
2.6 4.141 

3.3lE-06 
6.45C06 

O.WEtW 1.2,3.4.6.7.6-HPCDD O.WE+W 
Antimony O.WE+W 
Arsenic 5.30E-06 5.30&06 
Barium O.WE+W 

o.ooE+w 
7.a4E-08 

159.005 o.wEtw 
BerYllium 3.3lE-09 3.3lE-06 0.61 1.261 6.94E.06 
Cadmium O.WE+W 4.1 6.661 o.ooE+w 

O.WE+@, 
O.WE+W 
O.WE+W 

26.4 65.049 
260 247.757 

0.521 
53.006 

O.WE+W 
MZ3”gallEGS 
MB,C”lY 
Nickel 

O.WE+W 
o.ooE+w 
O.WE+W O.WEtW 

O.WE+W 0.31 0.461 O.WE+W 
O.WE+W 56.620 o.m+w Vanadium 
O.WE + 00 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

Tomfs: 3.7lE-07 O.WE+W O.OOE+OO Told: 3.7lE-07 

2250 2022.4 O.WE+W 
O.WE+OO 
o.ooEtw 
O.WE+W 

Prsvloua Non-Cancer R&La Tot&f Risk Previous NEW 
lrlgesuon Dwmd Inhalation IHIf Cone Ims/kgf Cone lmglkgl 

o.ooE+w 
TOM 7.56C07 

Risk at 
New Con 

1.1.2.2-T~trach~0ro8thane 
Vinyl Cl@ide 
Benzala)anthracene 
Senzofa~pyrene 
Benzolb)fluoranfhene 
BenzolkMuoranlhene 
Dibenzofa,h)anmracene 
Dibenzofuran 
Indenall,2,3-cd)pyrene 
A,OdO,S 
1.2.3.4.6.7.6-HPCDD 
Antimony 
Arsenic 
Barium 
BerYllium 
Cadmium 
Chromium 
Manganese 
M0IC”lY 
Nickel 
Thallium 
Vanadium 
Zinc 

o.wEtw o.ooE+w 
O.WE+OO O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 

3.2 4.209 
2.1 4.651 
2.7 4.365 

4.667 

o.ooE+w 
o.wE+w 
O.WE+W 

O.WE+OO o.ooE+w 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W 2 3.600 

1.5 5.116 

7.7 26.689 
2.0 4.141 

159.005 
0.61 1.261 

4.1 6.881 
26.4 65.049 
260 247.757 

0.621 
53.005 

0.31 0.461 
56.620 

2250 2022.4 

O.WE+W 
3:75E-02 

O.WE+W 
S.BlE-03 
2.03b03 
3.33E-04 

o.ooE+w 
2.60E.03 
l.SlE-03 
1.62E-03 
2.55b04 

1.1 OE-02 
O.WEtW 

1.1 OE-02 

2.63803 
1.378-03 
1.79E-05 

z.a3E-03 
1.37E-03 
1.79E-05 

O.WE+W 
1 .ZOE-03 
6.34C04 
1.59E-03 

O.WE+W 
O.WE+OO 

5.69604 
O.WE+W 

1.1 OE-03 
o.wE+w 
O.WE+W 
O.WE+W 

TOM 2.05E-02 

1 .ZOE-03 
6.34E-04 
1 .SSE-03 

3.aSE-04 
a.47E.04 5.69E-04 

I. 1 OE-03 
1.23E-03 
9.aSE-04 

O.WE+OO 
O.WE+W 
o.ooE+w 

Totd: 5.94E-02 2.051-02 O.WE+ 00 O.WEt 00 

PHZRSKSP.XLS 



Chemical of Concam 
Prevlour Cancer Risks 
lngastion Dermal Inhalation 

Aroclors 
1,2,3,4,6,7,6-HPCDD 

Cadmium 

Aroclors 
1,2,3,4,6,7,6-HPCDD 

Cadmium 

1.72E-06 

Total Risk 

O.OOE + 00 
O.WE+W 
O.OOE+W 
O.OOE+W 
O.WE+W 
O.WE+W 
O.WE + 00 
O.WE+W 
O.WE+OO 

1.72E.06 
O.WE+W 
O.WE+W 
O.WE+W 
o.wE+w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE + 00 
O.WE + 00 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE + 00 

Totals: O.WE+OO 1.72E-06 O.WE+W Totd: 1.72E-06 

Previous Non-Csnesr Risks Total Risk 
lngestfon Dennd Inhalation IHI) 

1 .WE-02 

3.66E-03 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

l.WE-02 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

3.66E-03 
O.WE+W 
O.OOE+W 
O.WE+ 00 
O.WEtW 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+W 
O.WE+W O.WE+OO 

Totis: O.WE+OO 1.37E-02 O.WE+W Total: 1.37E-02 Tot& 4.20B02 

Previous 
Cone Imp/kg) 

New 
Cone lmglkg) 

1.5 

4.1 

6.116 

6.861 

Previous 
Corn (mglkgl 

N8W 
Core lmglkgl 

1.5 

4.1 

5.116 

6.661 

RIskal 
New Con 

O.WE+W 
O.WE+OO 
O.WE+W 
O.WE+OO 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
O.WEtW 

6.67b08 
O.WE+W 
O.WE+W 
O.OOEtW 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+OO 
O.WE+OO 
O.WE+W 
O.WE+OO 
O.WEtW 
O.WE+OO 
O.WE+OO 
o.oaEtw 
O.WE+W 
O.WEtW 
O.WE+W 

TOtal: 5.B7b06 

O.WE+W 
O.WE+W 
O.WE+OD 
O.WE+W 
o.ooE+w 
O.WE+OO 
O.WE+W 
O.WE+W 
O.WE+W 

3.4lE-02 
o.ooE+w 
O.WE+W 
O.WE+OO 
O.WE+OO 
O.WEtW 

7.93E-03 
O.WEtW 
O.WE+OO 
O.WE+W 
O.WE+W 
o.wEtw 
O.WE+W 
O.WEtW 

\SKSP.XLS 
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Prsvfow Cancer fIfafrs 
Iw&fOn Lwrmd lnhdadon 

1,1,2,2-Tetrachloroe~hane 2.46E-10 
Vinyl Chloride 5.30E-OS 
Benzofa)anthracene 5.491-09 
6enzofelpvrene 6.27P06 
Beruo~b~ffuoranthene 1 .OBE-06 

Previous 
Corn fmglkgl 

0.23 
0.52 

1.4 
1.6 
2.7 

4.256 
0.13 

Rbk at 
New con 

1.49E-10 
6.671-10 
1.65b06 
1.821-07 
Z.OSE-06 
1.651-09 
4.54E-06 
1.6lE-06 
1.7DE-06 
2.42E-06 
6.2lE-09 

O.WE+W 
3.06E-06 

o.ooE+w 
6.091.06 

o.wE+oo 
O.WE+W 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.ooE+oo 
o.ooEtw 
o.ooE+w 
o.wE+w 
O.WE+W 
o.ooEtw 

Totd: 4.14E-07 

Rbkat 
New con 

o.ooE+oo 

Total Risk Cone (mg/kgl 

2.46E-10 
6.30E-09 
5.4SE-09 
6.27E-06 
l.O6E-06 
1.671-09 
5.0SE-09 
6.278-09 

2,3,3’.4,5.6-Hexachloro-1.1’.biphenvl 1 .OZE-OS 1 .OZE-06 
Arocbrs (1264 t 1260) 1 .OZE-06 1 .OZE-06 

6.6lP09 
O.WE+W 

2.74b06 
O.WE+W 

1.6 
1.9 
1.9 

0.00067 
5.5 
3.4 

1.621-06 
o.ooE+w 
O.WEtW 
O.WE+W 
o.ooE+w 
o.wE+w 
o.ooE+w 
o.wE+w 
O.WE+W 
o.ooEtw 
o.ooE+w 

0.66 
2.7 
30 

264 

0.36 
34.6 
1260 

0.139 
0.067 
4.207 
4.650 
5.335 
4.199 
1.160 
3.665 
3.160 
4.509 

0.ow98 
16.031 

3.797 
166.676 

2.206 
7.730 

64.376 
293.225 

0.792 
60.030 

0.372 
57.661 
2560.5 

O.WE+W 
O.WE+W 

Tofaf: 1.66b07 

Totd Rfsk Pmvbu8 mw 
WI) Corn: lmg/kg) Cone img/kg) 

o.wE+w 
o.ooEtw 
O.WE+W 
O.WE+W 
O.WE+W 
o.ooE+w 
o.ooE+w 
O.WE+W 

3.571-02 
3.578-02 

0.23 
0.52 

1.4 
1.6 
2.7 

o.ooE+w 
5.17E-03 
4.26E-03 
7.43E-04 
4.96b05 
2.038-03 

0.13 
1.6 
1.9 
1.9 

o.CM67 
5.5 
3.4 

2.251-03 2.25C03 
4.44E.03 4.44E-03 

5.398-04 
9.34b04 
1.698-03 
l.B6E-03 
1.56E.03 

O.WEtW 
O.WE+W 
o.ouE+w 

Toti 9.698-02 

136.474 
0.66 

2.7 
30 

264 
0.4296 
49.717 

0.36 
34.6 
1260 

0.139 
0.067 
4.207 
4.660 
5.335 
4.199 
1.160 
3.665 
3.160 
4.609 

0.00096 
18.031 

3.797 
166.676 

2.208 
7.730 

54.376 
293.225 

0.792 
60.030 

0.372 
57.681 
2560.6 

Benrofklffuoranthene 1.67b09 
Dibanzofa,h)anthracene 5.09b09 
lndenofl.2,3-cdfpvrene 6.27C09 

Dioxins (HPCDD t DCDD) 
Antimonv 
Arsenic 
Barium 
Bervllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 

5.61 E-OS 
O.WE+W 

2.74b06 
o.ooE+w 

1.52E-06 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W 
o.wE+w 

Zinc O.WEtW 

Tot&: 1.66E-07 O.WE+ 00 O.OOE+W 

Prevfaur NowCancer f7fsfrs 
klSenion Lkrmd fnhdadon 

1 ,I ,2.2-Telrachloroethane 
Vinvl Chloride 
Benzofa)anthracene 
Bmzofalpyrene 
Benrofbffluaranthene 
Benzolk)fluoranthene 
Dibenzola,h)anthracane 
Indenofl,2,3-Mpvrene 
2,3.3’.4.5.6-Hexachlora-l.l’-biphenvl 
Arodors I1 254 + 1260) 
Dioxins IHPCDD + OCDD) 
Antimony 
Arsenic 
Barium 
Bervllium 
Cadmium 
Chromium 
Mangarms8 
Mercurv 
Nickel 
Thallium 
Vanadium 
Zinc 

O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 

3.57b02 
3.57C02 

O.WE+W 
6.17E.03 
4.26C03 
7.43E-04 
4.96E-05 
Z.OJE-03 

o.ouE+w 
O.WE+W 
O.WE+W 
o.ooEtw 
o.ooEtoo 
o.wE+w 
O.WE+W 

6.94E-02 
6.478-02 

o.ooE+w 
1.69E-02 
4.761-03 
6.94CD4 
1.66E-04 
5.6lC03 
4.OBE-03 
4.5Bb03 
9.931-04 
1.5OE-03 
1.74E-03 
3.11 E-03 
3.245-03 

o.ooE+w 
O.WE+W 

5.39E-04 
9.34E-04 
1.69E-03 
1.66E-03 
1.5SC03 

O.WE+W 
TOti l.S2E-01 Tot&: 9.69E-02 O.WE+W O.WE+W 

PtfZRSKSO.XLS 



Prsvbw cama ftisks 
hgemion Damld Inhalation 

1.1.2.2.Tetrachloroethane 
Vinyl Chloride 
a.mzolahthra~ne 

5.86E-12 
1.96E-11 

&nzo(bNluormthene 
Benro(klfluoranthene 
Dibsnzofa,h)anthracene 
Indeno(l.2.3.cdlpyrene 
2,3,3’,4,5.6Hexschloro-l,l’-biphenyl 
Arodors (1254 + 1260) 
Dioxins (HPCDD + OCDDI 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

3.26C11 

6.45E-09 

6.96E-10 
2.14E-09 
1.5BE-07 

Tot&: O.WE+W O.OOE+W 1.67E-07 

O.WEtW 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
O.OOE + W 
o.ooEtw 
O.WE+W 

Tow: 1.678.07 

Pnviour Non-Camsr FUsks Totd Risk P~&Oll~ Naw 
Irl9wdon Dermd lnhdatfon oil) Corn lmg/kg) Cone (mglkgl 

1,1,2,2-Tebachloroethane 
Vinyl Chloride 
Bs~ZOklbMh~X.3ll~ 
9enzo(a~pyrene 
Benzo(bIfluoranthene 
Benzo(klfluormthene 
Dibenzo(a,hlanthracene 
Indeno(l,2,3-cdtpyrene 
2,3.3’.4.5.6-Hexachloro-1.1’.biphenyl 
Arodors ( 1254 + 1260) 
Dioxin.? (HPCDD + OCDD) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

8.51b03 

4.16E-04 

4.32E-05 

Tot&: O.WE+W O.WEtW 8.97E-03 

Total Risk 

5.86E-12 
1.96E.11 

O.WE+W 
O.OOE+W 
O.WEtW 

3.26b11 
O.WEtW 
O.WEtW 
O.OOEtW 
O.OOE+OD 
O.WE+W 
O.WEtW 

6.451-09 
O.WEtW 

6.96E-10 
2.14E-09 
1.58E-07 

O.WE+W 
O.WEtW 
O.WE+W 
o.oQEtw 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
o.ooE+w 
O.WEtW 
O.WE+W 
O.WEtW 
O.WE+W 

8.51E-03 
O.WEtW 

4.16E-04 
O.WE+W 
O.WE+W 

4.32E-05 
O.WE+W 
O.WE+W 
O.WE+W 
O.WEtOO 
O.WEtW 
O.WE+W 
O.WE+W 

ToWI: 8.97E-03 

Previous 
Cone (ma/kg) 

0.23 
0.52 

1.4 
1.6 
2.7 

4.256 
0.13 

1.6 

1.9 
0.00067 

5.5 
3.4 

0.66 
2.7 
30 

284 

0.36 
34.6 
1260 

0.23 
0.52 

1.4 
1.6 
2.7 

0.13 

1.6 
1.9 

O.Om67 
5.5 
3.4 

I 38.474 
0.66 

2.7 
30 

284 
0.4296 

0.36 
34.6 
1260 

Corn: (mglkg) 

0.139 
0.067 
4.207 
4.650 
5.335 
4.199 
1.160 
3.865 
3.160 
4.509 

0.00098 
18.031 

3.797 
166.678 

2.208 
7.730 

54.378 
293.225 

0.792 
SO.030 

0.372 
57.881 
2580.5 

0.139 
0.067 
4.207 
4.650 
5.335 
4.199 
1.160 
3.865 
3.160 
4.509 

O.OW98 
18.031 

3.797 
166.678 

2.208 O.WEtW 
7.730 l.l9E-03 

54.378 
293.225 

0.792 
80.030 

0.372 
57.881 
2580.5 

RI& a 
New Con 

3.548-12 
2.548-12 

o.oos+w 
O.WEtW 
o.ooE+w 

3.22E-11 
O.WEtW 
O.WEtW 
O.WEtW 
o.ooEtw 
O.WEtW 
O.WE+W 

7.2oE-09 
O.WEtW 

2.33C09 
6.13E-09 
2.8%E-07 

O.WE+W 
o.wEtw 
O.WEtW 
o.ooEtw 
O.WEtW 
O.WEtW 
O.WEtW 
o.ooE+w 
O.WEtW 
O.WEtW 

TOM 3.02C07 

Riskat 
New con 

o.ooEtw 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 

1.02E.02 

O.WE+W 
O.WEtW 

7.96E-05 
O.WEtW 
O.WEtW 
O.WEtW 
O.WEtW 
O.WE+W 
o.wEtw 
O.WEtW 

TOW: l.l5E-02 

$KS).XLS 



Chemkd of Concern 
Previous Cancer Risks 
lll9eaion Lhmlsl lnhdation 

1.1.2.2.Tetrachloroethane 
Vinyl Chloride 
9enzowanthracene 
aenzo(a)pvrene 
Benzc.(bMuoranthene 
Benzo(k)fluoranthene 
Dibmzo(a,h)mthracene 
Oibenzofurm 
Indeno(l.2.3.cd)pyrene 
Arodors 
1,2,3,4,6,7,8-HPCDD 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vmedium 
Zinc 

8.29E.09 
5.44E-08 
7.00E-09 

5.1 BE-09 
5.32E-09 

1.49E-08 

9.31E-09 

PreViou* 
Corn Img/k$ 

fw at 
New Con 

o.wl?+w 
O.WEtW 

Total Risk 

O.WEtOO 
O.WEtW 

8.29E-09 
5.448-08 
7.WE-09 

o.wE+w 

Corn Imp/kg) 

3.2 
2.1 
2.7 

4.209 
4.651 

1 .OSE-08 
1.20E-07 
l.l4E-08 
1.26B09 

O.WEtW 
O.WEtW 

9.32b09 
l..91E-08 

O.WE+W 

4.385 
4.867 

o.ooE+oo 
O.WEtOO 

5.18E-09 
5.32E-09 

2 3.600 
1.5 5.116 

7.7 
2.8 

26.689 
4.141 

159.~5 
0.61 

4.1 
28.4 
260 

1.261 
8.881 

65.049 
247.757 

0.521 

O.WEtOO 
O.WEtW 

1,49E-09 
CI.WEtW 

9.31 E-OS 
O.WEtOO 
O.WE+OO 
O.WE too 

o.wEtw 
2.20&08 

0.31 

2250 

53.w5 
0.461 

68.820 
2022.4 

O.WEtW 
l.S2E-08 

O.WE+W 
o.ooE+w 
O.WEtW 
O.WE+W 
o.wEtw 
O.WE+W 
O.WEtOO 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE + 00 

TOtal: 2.13E-07 

PI&OU~ NSW fusk P 
Cone (mglkgl Cone Img/kal Naw Cm 

3.2 
2.1 
2.7 

4.209 

O.WEtW 
O.WEtW 
O.WEtW 

O.WEtOO 
O.WEtW 
O.WE to0 
O.WEtOO 
O.WE +00 
O.WEtOO 
O.WEtOO 
O.WEtW 
O.OOE t 00 

Totd: 1 .ME-07 Totals: l.O4E-07 O.WE+W O.WEtOO 

Pmvlws Non-Canca Risks 
Ingestion Dermti Inhalation 

Total Risk 
(HII 

O.WEtOO 
O.WEtOO 
O.WEtOO 
O.WE+OO 
O.WE+OO 
O.WEtOO 
O.WEtOO 
O.OOEtOO 
O.OOEtOO 

6.211-03 
O.OOEtW 

1.59E-03 
7.73b04 

O.WEtOO 
l.OlE-05 

1.1.2.2.Tetrachloraethans 
Vinyl Chloride 
aenzok4b3nthracene 
aenzolalpvrene 
Bmzo(b)fluormthene 
Smzolk)fluoranthene 
Dibenrola.h)anthracene 
Dibmzofuran 
Indenofl.2.3.cd)pyrene 
Arodors 
1,2,3,4,6,7,8-HPCDD 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

4.651 
4.385 

O.WEtW 
O.WEtW 
o.ooE+w 4.867 
O.WE+W 
o.ooEtw 
O.WEtW 

2.12E-02 
O.WEtW 

5.51E-03 
l.l4E-03 
1.88E-04 
2.09E-05 
1.47E-03 
l.O8E-03 
8.56C04 
1.44E-04 

2 
1.5 

7.7 
2.8 

0.61 
4.1 

28.4 
260 

3.600 
5.116 

26.689 
4.141 

159.w5 
1.261 
8.981 

65.049 
247.757 

0.521 
53.005 

0.461 
58.820 
2022.4 

6.21E-03 

1.5ac03 
7.73E-04 

1 .Ol E-05 
6.79b04 . 
4.70b04 
8.98E-04 

6.79E-04 
4.70b04 
8.98b04 

O.WEtOO 
O.OOE+OO 2.2OP04 

4.78E-04 
6.96E-04 

3.218-04 3.21E-04 0.31 

&21E-04 
O.WEtOO 

6.21E-04 2250 5.5BE-04 
O.WEtW O.OOE + 00 

O.OOE + 00 
O.WE to0 

Totd: l.l6E-02 

O.WEtW 
O.WE+W 

TOull: 3.358-02 Totals: l.l6E-02 O.WEtOO O.OOE+OO 

PH2RSKSP.XLS 
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RISKS WITH PHASE II DATA 
NSE-NLON 
ALL SOIL CTE INGESTION 

Chemical of Concern 

~FUTUUSE RESIDENT fADULT/CHD) 

2.481-09 
5.32E-05 
5.50E-05 
6.291-07 
l.O5E-07 
1.57B05 
5.11E-05 
5.29E-06 
l.O2E-07 
l.O2E-07 
5.52E-05 

O.WEtW 
2.74E-07 

O.WE+W 
1.53E-07 

O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WEtW 
O.WE+W 
O.WE + W 
OSMEtW 

Previous New Riskat 
Cone (mg/kgl Cone lmglkg) New Con 

1.50E-09 
6.90509 
1.651-07 
1.53E-05 
2.098-07 
1.65E-08 
4.55E.07 
1.52E-07 
1.70E-07 
2.421-07 
5.22E-05 

o.ooEtw 
3.06E-07 

o.ooetw 
5.12E-07 

o.ooE+w 

Totd RkAz 

1.1.2.2.Tetrachloroethane 
Vinvl Chloride 

2.45E-09 
5.32b06 
5.5OE.05 
5.29E-07 
l.O6E-07 
1.571-05 
5.11E-05 
5.29C08 
l.O2E-07 
l.O2E-07 
5.628-05 

O.WEtW 
2.74E-07 

O.WE+W 
1.531-07 

o.ooE+w 
O.WE+W 
O.WEtW 
o.ooEtw 
O.WE + 00 
O.WE+W 
O.WEtW 
O.WEtW 
O.WE+W 
O.WEtW 
O.WEtW 
O.WEtW 

TOtal: 1.55E.05 

0.23 0.139 
0.52 0.057 

1.4 
1.5 
2.7 

4.255 
0.13 

1.5 
1.9 
1.9 

0.00067 
5.5 
3.4 

0.65 
2.7 
30 

4.207 
4.550 
5.335 

Benzo(a)pvrene 
BenzofbMuoranthene 
Bsnzo~kVkmranthene 
Dib%nzola,h)anthrscene 
lndenofl,2,3-cd)pytene 
2,3,3’.4.5,5-Hexachloro-l.l’-biphenyl 
Arodors I1 254 + 1250) 
D&ins (HPCDD t OCDD) 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

4.199 
1.150 
3.555 
3.150 
4.509 

o.ooo95 
15.031 

3.797 
155.575 

2.ZOB 
7.730 

54.375 
293.225 

0.792 
50.030 

0.372 
57.551 
2550.5 

254 

0.35 
,34.5 
1260 

Tot&: 1.55E-05 O.WE+OO O.WE+OO 

Previous Non-Cancer Risks Total Risk P~&Jli~ 
bl9Mtion Dannd Inhalation UiII Cone (mglkgl 

1,1.2,2-Tetrachlorosthane O.WE+W 
Vinyl Chloride O.WEtW 
Benzofah?nthracene O.WEtW 
BenroMpyrene O.WE+W 
Benzo(bMuorantbene O.WE+W 
Benro(k)fluoranthene O.WEtW 
Dibenzo(a,h)anthracene O.WEtW 
Indenoll.2.3.cd)pvrene O.WE+W 
2,3,3’,4,5,5-Hexachloro-1.1’.biphenyl 3,95E-02 
Arodors 11254 t 1250) 3.958-02 
Dioxins (HPCDD + OCDD) O.WEtW 
Antimony 5.75E-03 
Arsenic 4.74E-03 
Badum 5.251-04 
Beryllium 5.53E-05 
Cadmium 2.25E-03 
Chromium 2.51E-03 
Malganere 4.95E-03 
Mercurv 5. WE-04 
Nickel l.O4E-03 
Thallium l.B5E-03 
Vanadium 2.078-03 
Zinc 1.751-03 

O.WE+W 
O.WE+W 
o.ooEtw 
O.WEtW 
O.WEtW 
O.WE+W 
O.WE+W 
O.WEtW 

3.95E-02 
3.95E-02 

O.WEtW 
5.75E-03 
4.748-03 
5.28E-04 
5.53E-05 
2.25P03 
2.51B03 
4.95%.03 
5.ooE.04 
1 IME- 
l .BBE-03 
2.07B03 
1.75C03 

O.WEtW 
O.WE+W 
O.WEtW 

0.23 
0.52 

1.4 
1.5 
2.7 

0.13 
1.5 
1.9 
1.9 

o.w7 
5.5 
3.4 

i 38.474 
0.55 

2.7 
30 

254 
0.43 

49.717 
0.35 
34.5 
1250 

o.ooEtw 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.wEtw 
o.ooE+w 
o.ooE+w 
o.ooEtw 
o.ooEtw 
o.wE+w 

Tot& 4.15C05 

Rhkal 
New Con 

O.WEtW 
o.ooE too 

Corn ImsW 

0.139 
0.057 
4.207 
4.550 
5.335 
4.199 
1.150 

o.Mxtw 
O.WEtW 
o.ooEtw 
o.oaEtw 
o.ooE+w 

3.855 o.ooEtw 
5.62E-02 
9.45E-02 

o.ooEtw 
1.89E-02 
6.29E-03 
9.97C04 
l.B5E-04 
5.47E-03 
4.55E-03 
5.12E-03 
1.1 OE-03 
1.57b03 
1.941-03 
3.45E-03 
3.5OC03 

O.WE+OO 
o.ooE+w 
O.WEtW 

TOtal: 2.14E-01 

3.150 
4.509 

O.OGQSB 
18.031 

3.797 
155.578 

2.205 
7.730 

64.378 
293.225 

0.792 
50.030 

0.372 
57.851 
2550.5 

Totals: l.OBE-01 O.WEtW O.WEtW Totok 1 .OBE-01 
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PIdMl~ 
Corn: tmglkgl 

IRISKS WITH PHASE II DATA I 

C-E DERMAL I 
]FUTURE RESIDENT lADULT/CHDl 1 

Prsvious canca Risks NEW 
Cone lmglk9l 

Risk at 
New Con Ingestion Dumd Inhalation Totd Risk 

4.4lb06 
4.418-08 
1.35b06 

Cadmium O.WE+W 

O.WE+W 
O.WE + 00 
O.WE +00 
O.WE+W 
O.WE + 00 
O.WE+OQ 
O.WE+OO 
O.WE +OO 

4.41b08 
4.41b06 
1.35E-08 

O.WE+OO 
O.WE+W 
O.WE+W 
O.WE+OO 
O.WE+OO 
O.WE + 00 

Chemical gf Concarn 

OBOE+00 
O.WE+W 
O.WE+W 
O.wEtoo 
O.WE+W 
O.WE+W 
O.wE+w 
O.WE+W 

7.33E.08 
1.05E-07 
1.97c08 

3.160 
4.509 

O.ow98 

1.9 
1.9 

O.OW67 

2,3.3’,4,6,6-Hexschloro-l,l’-biphenyl 
Aroclora (1264 + 1260) 
Dioxins (HPCDD + OCDDI 

o.wE+w 
o.oa+w 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 
O.OOE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.wE+w 

10td: 1.98E-07 . 

2.7 7.730 

O.wE+OO 
O.WE+W 
O.WE+W 
O.WE+OO 
o.wE+w 
O.WE+OO 
O.WE+W 
o.wE+oo 
O.WE+W 
O.WE+W 

TOti l.OZE-07 

Totd PM 
(HII 

O.WE+W 
O.GOE+W 
O.WE+OO 
O.WE+W 
O.WEiW 
O.WE+W 
O.WE+W 
o.wE+w 

1.72E-02 1.9 
1.72b02 1.9 

O.WE+W O.OW67 
O.WE+W 
O.WE+W 
O.WEtOO 
O.WE+OO 

Tat.&: O.WE+W l.OZE-07 O.WE+W 

Previwr Non-Csncu fwll 
ktgesuon Demtd Inhalation 

NEW 
Cone Imgikgl 

lwkn 
New cm 

O.WE+W 
O.WE+W 

O.WE+W 

2,3,3’,4,5,6-Hexachloro-l,l*-biphenyl 1.72E-02 
Arodors (1254 + 12601 1.72E-02 
Oioxins (HPCDD + OCDDt O.WE+OO 

O.WE+W 
O.WE+W 
O.WE+W 

3.160 2.66C02 
4.509 4.08B02 

O.ooO98 O.WE+W 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 

7.730 9.30b03 
O.WE+W 

Cadmium 3.25E-03 3.25E-03 2.7 
O.WE+W 

O.WE+W 
O.WEtW 
O.WE+W 
o.wE+w 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 
O.WE+W 

TOtal: 7.87b02 

O.WE+OO 
O.WE+W 
o.wE+oo 
o.wE+oo 
O.WEtOO 
O.WE+OO 
O.WE+W 
O.WE+W 
O.WE+W 

T&k 3.77b02 Teds: O.WE+W 3.77b02 O.WE+W 

i 
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Chemical of Concern 

1.1.2,2-Tetrachloroethane 
Vinyl Ch!aride 
Senzolalanthracene 
sfmzola)pyrene 
Senzoib)Ruoranthene 
Benzo~klRuoranthene 
Dibenzoia,h)anthracan 
Indeno~1,2,3-cdlpyrene 
2,3.3’,4,5,8-Hexachloro-1.1’.biphenyl 
Arodors t 1254 + 1260) 
Dioxins (HPCDD + OCbOl 
Antimony 
ALWliC 

Barium 
Bsryllium 
Cadmium 
Chromium 
tvhganew, 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

P#!JViOU~ 
COM lmglkgl 

0.23 
0.52 

1.4 
1.6 
2.7 

4.256 
0.13 

1.6 

RI&n 
New con 

l.ZOE-11 

hhdation Totd flidr 

1.96E-11 
6.81E-11 

1.98E-11 
6.81E-11 

O.WE+W 

Cone (mglkgl 

0.139 
0.087 
4.207 
4.650 

S.57C12 
o.ooE+w 
o.ooE+w 
o.oos+w 

5.43b10 
O.WE+W 
o.ooE+w 
o.oos+w 

O.WE+W 
O.WE+W 

5.60E-10 
O.WE+W 

5.335 
4.199 5.50E-10 

1.9 
O.WO67 

5.5 
3.4 

0.68 
2.7 
30 

204 

1.160 
O.WE+W 
o.ooEtw 

3.866 
3.160 
4.609 

om09a 
18.031 

3.797 
166.678 

2.208 
7.730 

64.378 
293.225 

0.792 
60.030 

0.372 
57.681 
2560.6 

O.WE+W o.oaE+w 
o.ooE+w 
o.wE+w 

2.43&08 
o.wE+w 

7.86E-09 
2.06b08 
9.68E-07 

o.ooE+w 
o.ooE+w 
o.ooE+oo 
o.oofi+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
O.WE+W 

TOtdz 1 .OZE-06 

o.oQE+w 
O.WEtW 

2.1 EE-06 

2.35E-09 
7.21 E-09 
5.34E-07 

2.166-06 
O.WE+W 

2.3E.E.09 
7.21t09 
6.34E-07 

O.WE+W 
o.wE+w 

0 
0 

O.wE+W 
o.oJJE+w 0.38 

34.6 
1260 

o.ooE+w 
O.WE+W 
O.WE+W 
O.WEtW 
O.OOE+W 
O.WE+W 

Totd: 5.688-07 

TOtd llbk PIWIWS New 
IHIl Cone Imglkgl Cone fmglkgl 

o.ooE+w 
O.WE+W 
O.OOE+W 
O.WE+W 
O.WE+W 
o.ocfz+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.oaE+w 
O.WE+W 
o.ooE+w 

0.23 
0.52 

1.4 
1.6 
2.7 

0.13 
1.6 

1.9 
O.WO67 

5.5 
3.4 

138.474 
0.66 

2.7 
30 

264 
0.4296 

0.139 
0.067 
4.207 
4.650 
5.336 
4.199 
1.160 
3.665 
3.160 
4.509 

0.00096 
16.031 

3.797 
166.878 

2.206 
7.730 

54.376 
293.225 

0.792 
80.030 

0.372 
67.861 
2560.5 

Totds: O.WE+W O.WE+W 6.86E-07 

W&at 
Now con 

1.1,2.2-T~bachloroethane 
Vinyl Chloride 
8%nrolahthracwne 
BellZO~~)PYWl.3 
Benzolb)fluorantbene 
Senzo(kUkxnntbene 
Dibenzo(a,h)anthrac%ne 
Indeno(l,2,3-cdlpvrene 
2,3,3’.4.5,6-~xacro-l,l’-biphenyl 
Arodors (1264 + 1260) 
Dioxins IHPCDD t OCDDI 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

o.w+w 
o.ocs+w 
o.wE+w 
o.ooE+w 
o.ooE+w 
o.ooE+w 0 
0.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+oo 
O.WE+W 

0.36 
34.6 
1280 

o.ooE+w 
o.oos+w 

1.60E-02 
O.WE+W 

o.ooE+w 
1.93C02 1.60E-02 

1.56E-04 
o.ooE+w 

4.47E-04 
O.WE+W 
O.WE+W 

1.49E-04 
o.ooE+w 
o.ooE+w 
o.ooE+w 
O.WE+W 
o.ooE+w 
o.oos+w 
o.ooE+w 

TOM 1.99E-02 

E.lOE-05 E. lOE-05 
0 o.ooE+w 

O.WE+W 
O.WE+W 
O.WE+W 
o.ooE+w 
O.WE+W 
O.WE+W 

TOW 1.62C02 Totds: O.WE+W O.WE+oO 1.621-02 

PHZRSKSS.XLS 
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/PHASE II PREL. REM. GOALS* I 

I NSB NLON 
RECEPTOR: 

SITE 6 (DRMO) 
FULL-TIME EMPL. I 

IMEDIUM: SURF. SOIL (RME) I 
Route -Soecific Cancer Risks 

Chemical of Concern Ingestion . Dermal Inhalation Total Risk 
Exposure 

Cono (mg/kgb 

Totals 

O.OOE+OO 
O.OOE+OO 
O.OOE +00 
O.OOE+OO 
0.ooE+oo 
O.OOE+OO 

Total O.OOE + 00 

Route -Specific Hazard Index 
Ingestion Dermal Inhalation Total HI 

Exposure hiiminmry Remedlath Gods (mg/kg) 

Cone (mglkg) 0.1 0.2 1 

Aroclors (I 254 + 1260) 
Antimony 
Cadmium 
Chromium 

1.19Ei00 2.70E+OO 
1.97E-01 
2.67502 2.04E-01 
1.42E-01 

Totals 1.56E+OO 2.90E+OO O.OOE+OO 

3.89E+OO 40.4 
1.97E-01 134 
2.31 E-01 22.8 

1.42E-01 1210 
OBOE +00 
O.OOE+OO 
0.ooE+oo 

Total 4.48E + 00 

Prelimi~ry Remedlatlm 0oels (mglkgl 
1 .OOE-O7 1 BOE-06 5.00E-07 

0.000 0.00 0.00 
0.000 0.00 0.00 
0.000 0.00 0.00 
0.000 0.00 0.00 
0.000 0.00 0.00 
0.000 0.00 0.00 

1.04 2.08 10.39 
68.02 136.04 680.20 

9.9 19.77 98.83 
852.1 1704.23 8521.13 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

*For ICR>E-04 and HI> 1 .O (major contributors to risk and recommended PRGs in bold print). 
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Chemical of Concern ingestion Dermai inhalation 

O.OOE+OO O.OOE+OO O.OOE+OO 

O.OOE+OO 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE + 00 
O.OOE+OO 
O.OOE+OO 
O.OOE + 00 
0.00E+oo 
O.OOE -I- 00 
O.OOE+OO 

Total O.OOE + 00 

Route -Specific Hazard index 
ingestion Dermai inhalation Total Hi 

Hexachiorobiphenyi 
Arociors (1254 + 1260) 

Antimony 
Cadmium 
Chromium 

3.57E-01 1.69E-01 
1.48E+OO 7.03E-01 

3.98E-01 
5.68E-02 8.99E-02 2.91E-03 

Totals 2.29E+OO 9.62E-01 2.91 E-03 

5.26&01 
2.18E+OO 

3.98E-01 
1.50E-01 

O.OOE + 00 
O.OOE+OO 

O.OOE+OO 
O.OOE + 00 

Total 3.26E+OO 

*For iCR> E-04 and Hi> 1 .O (major contributors to risk and recommended PRGs in bold print). 

Cone (mglkg) 

Exposure Preiiminary Remediation Goais (mg/kg) 

Cone (mglkg) 0.1 0.2 1 

3.16 
13.124 

70.7 
12.6 

59 

0.60 1.20 6.01 

0.60 1.20 6.01 
17.76 35.53 177.64 

8.4 16.84 84.22 

0.0 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

Preiiminary Remediation Goais lmglkg) 
1 .OOE-07 1 .OOE-O6 5.OOE-07 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 o.ooooO 0.00 
0.00 0.00 0.00 
0.00 O.O$l 0.00 
0.00 0.00 
0.00 0.00 0.00 

0.00 
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IPHASE II PREL. REM. GOALS* I 
NSB NLON SITE 6 (DRMO) 
RECEPTOR: CHILD TRESP. 
MEDIUM: SURF. SOIL (RME) 

Route -Specific Cancer Risks Exposure Prehinaty Rernehtion Go& (mglkg) 
Chemical of Concern Ingestion Dermal Inhalation Total Risk Cone Cmg/kgl 1 .BtlE-B7 1 .oOE-o6 5.OOE-07 

O.OOE+OO 0.00 0.00 0.00 
O.OOE+OO 0.00 0.00 0.00 
O.OOE+OO 0.00 0.00 0.00 
O.OOE+OO 0.00 0.00 0.00 
O.OOE+OO 0.00 0.00 0.00 
O.COE+OO 0.000 0.00 0.00 

Totals O.OOE +00 O.OOE +00 O.OOE+OO Total O.OOE + 00 

Route -Specific Hazard Index 
lngastion Dermal Inhalation Total HI 

Exposure 

Cone fmglkg) 

Preliminary Remehtion Goals ImJkg) 

0.1 0.2 1 

Aroclors (1254 + 1260) 1.55E+OO 2.92E+OO 4.47E+OO 40.4 0.90 1.81 9.04 
Antimony 2.56E-01 2.56E-01 134 52.34 104.69 523.44 
Cadmium 3.49E-02 2.20E-01 2.55E-01 22.8 8.9 17.89 89.45 
Chromium 1.85E-01 1.85E-01 1210 854.1 1308.11 6540.54 

O.OOE+OO 0;OO 0.00 0.00 
O.OOE+OO , 0.00 0.00 0.00 
O.OOE+OO 0.00 0.00 0.00 

Totals 2.03E+OO 3.14E+OO O.OOE+OO Total 5.17E+CO 

*For ICR> E-04 and HI> 1 .O (major contributors to risk and recommended PRGs in bold printl.Al8 
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PHASE II PREL. REM. GOALS* 
NSB NLON SlTE 8 (DRMO) 
RECEPTOR: CHILD/ADULT RESID. 

IMEDIUM: ALL SOIL fRME) 1 
Route -Specific Cancer Risks 

Chemical of Concern Ingestion Dermal Inhalation Total Risk 

Benzo(a)anthracene 
Benzofa)pyrene 
BenzofbRluoranthene 
Dibenzo(a,h)anthracene 
Indeno(l,2,3-cd)pyrene 
Hexachlorobiphenyl 
Aroclors f 1254 + 1260) 
Dioxins (HPCDD + OCDD) 
Arsenic 
Beryllium 
Cadmium 

4.48E-06 
5.14E-05 
6.12E-08 
5.88E-08 

4.54E-08 
4.23E-08 
1.76&05 
l.O2E-08 
4.93E-06 
7.77C06 

Totals l.O8E-04 

4.77E-06 
1.98G05 
6.41 E-07 

1.56E-07 
4.79G08 
1.88E-07 
5.23E-08 

2.52505 5.60E-08 

Route Specific Hazard Index 
Ingestion Dermal Inhalation 

Hexachlorobiphenyl 2.47E-01 2.78E-01 
Aroclors (1254 + 1260) l.O3E+OO l.l5E+OO 
Antimony 2.77E-01 
Cadmium 3.95E-02 1.48E-01 l.O9E-03 

Totals 1.59E+OO 1.58E+OO l.O9E-03 

4.48E-08 
5.14E-05 
8.12E-06 
5.88E-06 
4.54E-08 
9.OOE-08 
3.74E-05 
1.66G06 
5.09E-08 
7.82E-06 
1.68G07 
5.23E-06 

Total 1.39E-04 

Total HI 

5.25E-01 
2.18E+OO 

2.77E-01 
1.89E-01 

O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

Total 3.17E+OO 

Exposure h8minmy Remediati~n Goals (@kg) 

Cone fmglkgl 1 .OOE-G7 1 .fME-o6 5.00E-07 

9.132 0.204 2.04 1.02 
10.487 0.020 0.20 0.10 
12.523 0.205 2.05 1.02 

1.16 0.020 0.20 0.10 
9.29 0.205 2.05 1.02 
3.18 0.035 0.35 0.18 

13.124 0.035 0.35 0.18 
0.00098 o.oooO59 0.00059 0.00030 

4.9 0.098 0.96 0.48 
2.7 0.035 0.35 0.17 

12.8 7.500 75.00 37.50 
59 1.128 11.28 5.64 

Exposure Prefiinary Remedfation Goals (mg/kg) 
Cone fmglkgl 0.1 0.2 1 

3.16 
13.124 

70.7 

12.6 

0.80 1.20 6.02 
0.60 1.20 6.02 

25.52 51.05 255.23 
8.7 13.38 66.81 

0.00 0.00 0.00 
0.00 0.00 0.00 
0.00 0.00 0.00 

*For lCR> E-04 and HI> 1 .O (major contributors to risk and recommended PRGs in bold print). 
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APPENDIX B 

ESTIMATION OF CONTAMINATED 
MEDIA VOLUME 



Industrial Land Use Scenario 
PCBs in Excess Soil PRG 

pcb-in.xls 
7091-257 1 of 1 



Industrial Land Use Scenario 
Cadmium in Excess Soil PRG 

nsample 1 sample 1 para 1 PRO 1 result 1 unifs 1 mafhlhod 1 validated 
16144-40~MAX 116144-4OMAX lCADMtUM 1 841126.000 lMG/KG (ME20 (N 

cad-in.xls 
7091-257 ) 



Residenlial Land Use Scenario 
Excaedances of PRGs 

nsample 1 sample 1 para 1 PRG 1 result 1 units I validated 
6TR7n IA-R\ ifiTR?n 14&i\ 11 3 3 A 6 7 R-HPr.I3l3 I nfialnt37 IIIr./KT: IN 

v 

Y 

Y 

z 

Y 

Y 

Y 

Y 
V 

.“. .“” ” . . . ...\. “, . ...“. - . . . . . *\. ” ,..., “. ,.--......-... “I “.,“” , . 

101190-6TB1(0-2) 6TBl (O-2) ALUMINUM 50 14500 MGlKG IV I 
101190-6TB1(2-4) 6TBI (2-4) ALUMINUM 50 10800 MGIKG , IV I 

101590-6MW5S(O-2) 6MW5S(O-2) ALUMINUM 50 12800 MG/KG IV 
inim~6~w5sta.inr fxnwist~-inr Al IlMlNllM 5n Awn Mr./KG IV I .- .--- -.... .--\- ._, --------\- ‘-I . .--..... _-... -- .--- . ..-...- . 

112790-6SS3-MAX 6SS3MAX ALUMINUM 50 14800 MGlKG Y 
I 12790-6SS4 6SS4 ALUMINUM 50 5610 MGlKG Y 
16144-35 16144-35 ALUMINUM 50 5790 MGlKG N 

116144-36 116144-36 IALUMINUM 1 5017020 IMG/KG IN I 

16144-37 16144-37 ALUMINUM 50 6420 MGIKG N 
16144-38 16144-38 ALUMINUM 50 4730 MO/KG N 
16144-39 16144-39 ALUMINUM 50 7390 MGlKG N 
16144-40-MAX 16144-40MAX ALUMINUM 50 16400 MGIKG N 

11614442 11614442 IALUMINUM I 50111100 IMG~KG IN 1 
I----- 

-- 
16144-43 iii 

..- .._ _. 

1614443 ALUMINUM 7720 MG/KG N 
16144-44 16144-44 ALUMINUM 50 7150 MGlKG N 
16144-45 1614445 ALUMINUM 50 8380 MGlKG N 
16144-46 16144-46 ALUMINUM 50 18900 MGlKG N 

h6144-47 116144-47 IALUMINUM 1 5017650 IMG~KG IN 1 

1614448 16144-48 ALUMINUM 50 12100 MGIKG N 
1614449 16144-49 ALUMINUM 50 6700 MGIKG N 
16144-50 16144-50 ALUMINUM 50 5850 MGlKG N 
16144-51 16144-51 ALUMINUM 50 4680 MGlKG N 

116144-52 116144~52 IALUMINUM I 5018380 lMG/KG IN 1 -- ____ _ _ 
1 

16144-53 16144-53 ALUMINUM 50 4500 MGIKG N 
16144-54 16144-54 ALUMINUM 50 9140 MGlKG N 
16144-55 16144-55 ALUMINUM 50 7080 MGlKG N 
16144~56-MAX 16144~56MAX ALUMINUM 50 6820 MGIKG N 

16144-60 i&64-60 ALUMINUM 50 4430 MGIKG N 
16144-61 16144-61 ALUMINUM 50 4770 MGlKG N 
16144-62 16144-62 ALUMINUM 50 6570 MGIKG N 
16144-63~MAX 16144-63MAX ALUMINUM 50 6460 MGlKG N 
16144-65 1614A-65 ALUMINUM 50 a330 MGIKG N 

final.xls 
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16144-66 116144-66 IALUMINUM 1 5016560 IMG/KG IN 1 
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Residential Land Use Scenario 
Exceedances of PRGs 

sample I para 
6SS4 I AROCLOR-I 260 
16144-35 I~ROCLOR-I 260 
16144-36 ARC---. -XI OR-1 260 
1614438 AROCLOF. .-v.. z-t7Rn 

16144-39 AROCLOR-1260 
16144-40MAX AROCLOR-I 260 

, - . -- 

1 PRO result units validated 
’ -50 3100 J “. UGIKG Y 

3! j0 29100 UGlKG N 
3! 50 763 UGlKG N 

, 01 A0 579 UGIKG N 
1 350 2220 UGlKG N 
’ 350 1790 UG/KG N 

a*n 371 UGlKG N 
. . .- . ..- - 

AA47 ~1614442 I AROCLOR-I 260 S”” 
11614443 I AROCLOR-I 266 35OlI490 IUGIKG IN I 

;n ‘)i 

nsample 
I 12790-6SS4 
16144-35 
16144-36 
16144-38 
16144-39 
161AA-A0-MAX 
161.. ._ 
1614443 _-...- 
16144-45 1614445 AROCLOR-ISL- , a50 749 J UGlKG N 
16144-46 16144-46 AROCLOR-1260 1 350 499 UGlKG N 
16144-47 16144-47 AROCLOR-I 260 ’ 30 380 UGlKG N 

50 1500 UGlKG N 
- . . . . “. 

1RlAAACl 
. - * . .  . ”  

IIWIAA~Q 
-  .  .  -  J AROCLOR-1 260 3?-, ~~~ 

Iifi i144-50 I AROCLOR-I 280 350l680 J IUGIKG IN I 
;n 

. - . . 

lRlAA-5A IIMAA-?A I AROCLOR-I 260 3! 
I AROCLOR-I 260 3i 

mm m-4 3fin n, 

I------ ” 
1 iRlAAB5 IAROCLOR-1260 3%. - - 
116144-66 IAROCLOR-I260 35Ol6560 IUGIKG IN 1 

?-17Rn 

_ 

IRf AA-7A-MAX 11 tr i4A-74MAX IAROCLOR-1260 
IAROCI OF+1260 3 

R-1 7Rn 

0.9611.6 .I IMGIKG Iv 

0.9612.3 J I MG~KG Iv I 

final.xls 
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tI6144-36 
1 -----r-- 
IIRIAA-RA 

tI6144-42 I;614442 ,. 
14443 Iifil4LAR IAl 

- 
I6 
1614444 
1614445 
1614447 

.“... .- 
18144-44 
1614445 
16144-47 

ia --pi& 

__-...- 
. ..?SENIC 0.96 IO.2 MGIKG N 
ARSENIC 0.96 2.0 MGIKG N 
ARSENIC 0.96 5.08 MGlKG N 
ARSENIC 0.96 3.05 MGlKG N 
ARSENIC 0.96 IO.6 MGlKG N 

tI6144-54 116144-M 

10144-w II6144-60 IARSENIC 
16144-61 tl6144-61 IARSENIC 

1 u.tlti11.95 (MWKU IN 

1 0.9612.1 IMG~KG IN I 
I 

16144-62 ll6144-62 0.96 3.29 MGIKG N ._. -- ARSENIC \ 
16144-63+%X t 16144-63MAX ARSENIC 0.96 5.51 MGlKG N 
16144-65 116144-65 ARSENIC 0.96 4.06 MG/KG N 
If.‘-- ..- AR.SFNIC OQR R93 MGIKG N 

I 

I 

I 

PI-4 

;N 
3N 
;N 
SN 
3N 
3N 
SN 
SN 
3N 
;N 
>N 
3N - -... - 

IARSENIC 1 0.9612.1 ~MG/KG IN 1 

..- 
_, 

._ 
._ ‘ 

*_e 
.--.. .- 
. . . ,, , 

. 
- 

. . 
1. 

final.xls 
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16144-61 16144-61 CHROMIUM 0.4 16.1 MGlKG N 
16144-62 16144-62 CHROMIUM 0.4 55.6 MGlKG N 
16144-63-MAX 16144-63MAX CHROMIUM 0.4 1210 MGIKG N 

final.xls ~ 
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Residential Land Use Scenario 
Exceedances of PRGs 

nsample 1 sample 1 pars 1 PRG 1 result I units I validated 
16144-65 Il6144-65 IcHRoM~UM I 0.41134 I MGIKG I N ._... -_ 

16144-66 116144-66 ICHROMIUM 1 Ol4~50.8 1 M&KG I N 
lfilAAJi7 Ilf.lAA-67 ICHROMII IM 1 nAlQ1 R 1 MGIKG IN I 

.“. . . “. .“. . . “. -. . . 

IRIAAJX IIGIAA.M Ir.Ul.i 
,“I ., “Y .“. . . “., . . . . !OMIUM 0.4 22.5 MGIKG N 
1614469 11614469 CHROMIUM 0.4 19.3 MGlKG N 

116144-70 .- ~- 
tl6144-71 

116144-70 
116144-71 

CHROMIUM 0.4 26.5 MGlKG N 
CHROMIUM 0.4 33.2 MGIKG N 

16144-72 16144-72 CHROMIUM 0.4 72.6 MGIKG N 
16144-73 16144-73 CHROMIUM 0.4 13.6 MGlKG N 
16144-74-f&V 16144-74MAK CHROMIUM 0.4 24.2 MGlKG N 
16144-75 16144-75 CHROMIUM 0.4 93 MGIKG N .- 

t16144-76 1&4-76 lCH~0MiUfd 1 0.417.62 

116144-81 116144-81 ICHROMIUM I 0 

6TB12 (O-2) (6~612 (o-2) (CHROMIUM I 0.4113.9 , * J IMGIKGIN I 
RTR7n m-r 1 I~TWO fo.i\ ICHROMIUM 1 0.418.9 J IMGIKG IN I 
” . - - - \ ” . , -.--- \- -I 

_...____ -... 

6TB20 (46) 6TB20 (4-6) CHROMIUM 0.4 36.4 J MGlKG N 
6TB23 (O-l) 6TB23 (O-l) CHROMIUM 0.4 10.0 J MGlKG N 
6TB8 (0-l) 

t6TBE 14-61 
6TBB (O-l ) 

l6TBs i4-6; 

CHROMIUM 0.4 12.6 J MGlKG N 

-.-- \- -I lCHROM IIUM 0.4 12.7 J MGIKG N 
16144-36 116144-36 [COBALT 20 97.4 MG/KG N 
IfilAAdl-LMAX I~R4MAMAAX kC’FlAl T 20 394 MGIKG N 

.“. . . .” . . . . “, .“. . . ,“,...“. 

1RiAA47 / 

ii614446 11614446 ICOBALT 

.- 
16TB20 14-61 16~~20 14-61 ICOBALT 

.“. . . 

IV.77 I” 
Ic4AAm7n 

16144-78 
- - ” - , -, 

0927906MW4(0-2) 
092790-6Mw4(2-4) 
1 OO490-6TB2(0-2) 
1&4906TB3(0-2) 
1 ill 1 !X’bf?TRlnx7~ 

.-s-7 .” 

.“. . . “- 

---. . . . 

---. .-. 

20 21.5 IlR%AA-7fl MGlKG ICnRAl T N 
116144-78 ICOBALT 20 83.3 MGlKG N 

-.--- .- -I 20 29.0 MGlKG N 
6MW4(0-2) COPPER 50 513 MGlKG Y 
6MW4(24) COPPER 50 360 MGlKG Y 
6TB2(0-2) COPPER 50 65.6 J MGlKG Y 

16. --,- ~, TB3(0-2) COPPER 50 67.5 J MGlKG Y 
IATRliO-21 ICOPPER 50 59.7 MGIKG Y 

final.xls 
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I nsamole 

116144-36 118144-38 ICOPPER I 50 

11614443 116144343 lCOPPER I &1050 IMGIKG IN I .-... .- _-. -.. -- ._-_ ..- . .._ 
16144-45 16144-45 COPPER 50 144 MG/KG N 
16144-46 16144-46 COPPER 50 5060 MO/KG N 
1614447 1614447 COPPER 50 835 MGlKG N 
1614448 1614448 COPPER 50 5710 MGlKG N 

11614449 116144-4~ ICOPPER 1 5Oi8730 IM&KG IN I --. -.. -_ -.-_ 
16144-50 COPPER 50 7830 MGlKG N 
16144-51 COPPER 50 954 MGlKG N 
16144-52 COPPER 50 821 MGlKG N 
16144-53 COPPER 50 175 MG/KG N 

116144-68 116144-68 ICOPPER I 501677 IMGlKG IN I -- _ 
16144-69 1614469 COPPER 50 756 MGIKG N 
16144-70 16144-70 COPPER 50 4460 MC/KG N 
16144-71 16144-71 COPPER 50 651 MGlKG N 
16144-72 16144-72 COPPER 50 1710 MGlKG N 

t 16144-74-MAX lliiii-7iMAX lCOPPER I 5ol551 IMG~KG IN 1 

. . , . 

16144-78 116144-78 

l6TB23 (O-l) 16TB23 (O-l) 
6TB9 (2-4) 
18144-37 

16TB9 (24) 
118144-37 

ICOPPER 1 50187.4 J ~MGIKG IN 
IDIBENZOIA.H)ANTHRACENE I- 20011160 J IUGIKG IN 

final.xls 
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.“... .” . ” . . - 

16144-45 11614445 
16144-46 116144-46 
1614447 116144-47 
lfilA4dR 116144-48 

16144-49 11614449 
16144-50 116144-50 

-- .- ..I”,I.V ,#. 

LEAD 50 416 MGlKG N 
LEAD 50 854 MGlKG N 
LEAD 50 325 MGlKG N 
LEAD 50 3180 MG/KG N 
LEAD 50 2700 MGlKG N 
LEAD Lfl ana 

, ,Ll-A’ 
16144-54 116144-54 ILEAD 
16144-55 116144-55 ILEAD 

.“... ““._..“. 

IfiiAA-R‘t 

.“. . . “” . . ..-. -- .- 
116144-65 ILEAD 

, ““, 17”” ..1. 

I3 I mllnm lrrr 

, I” ,-T-T-, I 

ILEAD I ..I , ““,-T”“” 
I iLEA I rnlcn-r 

“. 

final.xls 
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nsample 
18144-75 

1 sample 1 para 1 PRO 1 result 1 units validated 
118144-75 IZINC 1 501402 ~AGIKG N 

I-v,..,. I rnlanm I. .*,wp, M 
16144-77 116144-77 ILINb 1 oulluou plwn, ,*. 

Ilclrr-7n I cnlaaan 

: N 

8TBll (O-2) j6TBll (0-;j 

. . ,.9 ., . ..---.- ., 

“9 (4-6) 6TR3” IAJifi\ 

(O-l) , , 
a 1241 m39 12-41 
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APPENDIX C 

COST ESTIMATES 
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9110197 8~46 AM 

NAVAL SUBMARINE BASE - NEW LONDON 
Groton ccinecbcut 
Site 6 DRMO 
Grmter Mcritalng 
Nlematw No. 2 

1 MOBS.iZATlON/DEMOSILlZATlON 
MO 
MO 
LS 
LS 

MO 

1 
1 

300 

MO 
LS 

GAL 

IO 
1 

EA 
LS 

120 LF 
10 EA 

1 EA 
420 LF 

7 EA 
2 CY 
2 I34 
1 LS 

$1.500 w 

90.20 

$5,om00 

fim 00 

1.1 Of6ceTmller(l) 
12 StomgeTmlier(l) 
13 -onSuvey 
1.4 Equlpmnt MobilraUca&tnaM~rstion 
1.5 slteutiraes . 

2 DECONTAMINAT!ON FACILITIES & SERVlCES 
2.1 Decmtaminablon Trailer 
2.2 Terrpawy Trudt Deeon Pad 
2.3 Decon Water 

51.500 
$50 00 SO 

$60 

SO 
$200 

SO 

SO 
$500 

SO 
Sf 

SO 

51.500 
5750 

$60 
$200.00 $500.00 

3 INSTlTUTKtNAL CONTROLS 
3.1 N&es Posting 
32 DeedR~cUons 

130.46 320 03 $2.00 SO 
s5.000 

$305 
SO 

$200 
$0 

S20 $525 
so s5.000 

4 MONITORING WELLS 
4 1 Instal3w& 
4.2 Wel Ptqs 
43 CcnhlElox 
4 4 PJr LlneMlster Discharpe T&&-g 
4 5 Ingd vtms 
4 6 Excsvate/ Backfd In Grand Va& 
47 &weGwaldValits 
4.6 Repair Exlsfing Cap 

Subtotal 

Burden on Labor COSI Q 30% 
LabaonLaborCost@ 10% 

Matedal al Material cost Q 10% 
slbctiact on .stkculbuct cost @ 10% 

Total Direct Cost 

Subtotal 

lnW?cts on Total Direct Lab-x Cost @ 75% 
Profd on Total Mrect Cal @ 10% 

Total Field Cost 

tie&h a Safety Monltming @ 10% 

ConUngenc~ UI Total Field Cost @ 20% 
Er@-eei~ on Total AeM Cost @ 20% 

TOTAL COST 

El4.4W SO SO 

$0 s7.006 $1.320 
SO $1.645 so 
SO sl.261 SO 
SO SZ.lW $987 
SO $0 $48 
SO $600 5262 

SO t14.4w 1wel90iv2wets15t 
so s8.3m 
so $1.645 
SO $1.281 
SO 53.087 
SO 946 
so $882 

57w.00 $132 00 
11.645 w 

$3 05 
f300.00 5141.00 

523 00 
$300 00 t14100 
$100.00 t300.00 SO 5100 s3w SO $400 Damaged by w&i comt. 

$27.860 $13.231 S3.635 570 $44.596 

21,031 $1.091 
$364 1364 

$1,323 $1,323 
$2.766 52.766 

$30.428 514.554 55.089 570 $50.139 

$35817 53.817 
$5,014 

$58.970 

55.897 

$64.867 

512.973 
$12,973 

S#O,Sll 

PO9elofl 
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9lBi37 lo:47 AM 

NAVAL SUBMARINE BASE - NEW LCNWN 
Groton, Connecticut 

_ . 

Site 6 ORMO 
Groundwater Monitoring 
Altematii No. 2 
Annual Cost 

I 

Item Cost Item Cost 

Item Annually Yeare 1 Thru 3 

Sampling 620,000 

Item Cost 
Every 5 Years Notes I 

Samplmg quarterly, 14 groundwater samples 
per sampling period(incl. blanks and 
duplicates), quarterly plus travel. livmg and 
shipping costs. 

Analysis $48.~ Sampling quarterly, 14 groundweter samples 
per sampling pericd(incl. blank and duplicates) 
testing for TCL Volatiles and Semi-Volatile-s 
Pesticides/K& and Metals. 

Reporting 616,OCO One report per quarter, 40 manhours per 
report plus other direct cost. 

O&MofSite $10,166 Maintain asphalt cap, fencing and signs 

5 Year Site Review 610.c0O Site analysis performed for years 5. 10. 15, 20, 
25 and 30. 

TOTALS 610.166 s84ooo $1O,Doo 



S/8/97 1l:OOAM 

NAVAL SUBMARINE BASE - NEW LONDON 
Groton, Connecticut 
Site 6 DRMO 
Groundweter Monitoring 
Alternative No. 2 
Present Worth Analysis 

Capital O&M 
Year cost cost 

0 $90,814 
1 $94,186 
2 $94,186 
3 $94,186 
4 $10,186 
5 $20,186 
6 $10,186 
7 $10,186 
8 $10,186 
9 $10,186 
10 $20,186 
11 $10,186 
12 $10,186 
13 $10,186 
14 $10,186 
15 $20,186 
16 $10,186 
17 $10,186 
18 $10,186 
19 $10,186 
20 $20,186 
21 $10,186 
22 $10,186 
23 $10,186 
24 $10,186 
25 $20,186 
26 $10,186 
27 $10,186 
28 $10,186 
29 $10,186 
30 $20,186 

Total Annual 
cost 

$90,814 
$94,186 
ts’l,iss 
$94,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 
$10.186 
$10,186 
$10,186 
$10,186 
$20,186 

Total Cost $708,394.00 

Page 1 



NAVAL SUBMARINE BASE - NEW LONDON 
Groton, Connecticut 
Site 6 DRMO 
Groundwater Monitoring 
Alternative No. 2 

Assumrdions (The following assumptions are used in the cost analysis) 

. 

. 

. 

. 

l 

. 

. 

. 

. 

. 

. 

. 

. 

. 

l 

. 

. 

. 

The time to complete well construction and upgrade will be one (1) month. 

Three new wells will be constructed. Two will be 15 feet and one will be 90 feet 

deep. 

Wells will be constructed of 2 inch diameter polyvinyl chloride (PVC). 

Drill rig will have ready access to all 3 drilling sites. 

An estimated price of $120 per linear foot for installing a well includes labor, 

equipment, materials, development and waste disposal. 

10 sampling pumps will be purchased and installed. 7 in existing wells and 1 in each 

of the new wells. 

Geoguard pumps and equipment will be used for costing. Geoguard pumps will be 2 

inches in diameter and capable of a 100 mUmin. flowrate. 

5 of the existing wells (6MW2S, 6MW2D, 6MW3S, 6MW3D, 6MWlS) will be 

upgraded to in-ground, flush mounted vault boxes. 

2 of the new wells (6MWlOS and 6MWlOD) will be constructed with in-ground, flush 

mounted vault boxes. 

A custom 6 inch well cap will be ordered for 6MW6D and an above ground vault box 

will be constructed around it. 

An above ground vault box will also be constructed on the new well 6MW9S. 

A Geoguard 2 inch well cap will fit in the current vault box at 6MW6S and the 

existing above ground vault box will be adequate. 

For the wells going through the geosynthetic cap, the caps integrity will be restored 

using bentonite and cold patch. 

A total of 10 groundwater samples will be taken each quarter. In addition, one 

duplicate and one blank sample will be sent in for analysis. 

Analysis cost approximately $1000 per sample for TCL Volatiles, Semi-Volatiles, 

Pesticides/PCBs, and TAL metals. 

A written report will be submitted after each sampling period. 

A final report and site review will be completed at the end of year 3. 

Any repairs to the asphalt cap beyond routine upkeep will be funded by the base 

DRMO to maintain the serviceability of the asphalt surface for their use. 
_-- 
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9w97 2:02 PM 

NAVAL SUBMARINE BASE - NEW LONDON 
Groton, Connecticut 
Site 6 DRMO 
Hot Spot Excavation, Cffsite Disposal, Institutional Controls and Groundwater Monitoring 
Alternative No. 3 

Item 

1 MOBlLlZATlONlDEMOBlLUATlON 

Unit Cost Total Cost Total Direct 
Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cost Comments I 

1.1 Office Trailer (1) - 
1.2 Storage Trailer (1) 
13 Construction Survey 
1.4 Portable Communication Equipment 
1.5 Equipment Mobilization/Demobilization 
1.6 Site Utiiiies 
1 7 Decontamination Trailer 

5 
5 

2 

MO 
MO 
LS 

SETS 
LS 

MO 
MO 

5 
5 

$500 00 
s5w.00 

55.000.00 
51,500.00 

$10,ooo.00 
s4.000.w 
$1.50090 

SO 
00 
SO 
so 
so 
SO 
SO 

SO 
$0 
so 
so 
so 
SO 
so 

$2,500 
$2,500 
s5.000 
s3,oao 

510.000 
S2o.ooo 

57.500 

2 DECONTAMINATION FACILITIES L SERVICES 
2.1 Laundry Service 
2 2 Truck Decon Pad 

a) Concrete Pad - 8” 
b) Gravel Base - 8 
c) Curb 
d) Collection Sump 
e) Splash Guard 

2 3 Decontamination Services 
2 4 Decon Water 
2 5 Clean Water Storage Tank 
2.6 Spent Water Storage Tank 

20 WKS $250.00 SO so so 55,000 

40 
30 

120 

760 
5 

CY 
CY 
LF 
LS 
SF 

MO 
GAL 

EA 
EA 

$125.00 $70 00 
57.50 
s3.07 

51.450.00 
$1 25 

51,200 00 
50.20 

$3.33 
$1.99 

$500.00 
$1.00 

$5.00 
s&w 
$0.05 

$220.00 

s3,ow 00 
55.000 00 

$300.00 
54w.00 

52,500 
$2,500 
55,ouo 
s3900 

510,000 
520,ooo 

97,500 

55,ooo 

so 
so 
so 
so 
so 

woo0 
511.000 

so 
SO 

SO 
SO 
SO 
SO 
SO 
SO 
so 
SO 
SO 
SO 

SO 
SO 
SO 
SO 
SO 
$0 
SO 
SO 
$0 
SO 
so 

52.000 
51,000 

52.600 8,000 woo WJQQ 
sm $100 $240 $565 
5366 $239 $8 5613 

51.460 5500 5220 52,170 
$975 5760 so $1.755 

so $0 so 56,000 
$0 so so SIl,oM) 

53,000 $300 so 53.300 3000 Gallon 
55.000 $400 so $5.400 5000 Gallon 

3 DEWATERING L WASTEWATER TREATMENT 
31 
3.2 
3.3 

Dewatering Pad - 40’ x 4O’w/S Berm 
HDPE Liner 

CY 
SF 
CY 
CY 
SY 
CY 
CY 
LF 
EA 
SF 

$450 
$0 50 
56.00 

53 54 
50.20 
$2.70 
SO.64 
$0.30 
$2.70 
50.64 
$1 44 

3500 00 
so.10 

510.10 

34 
3.5 

36 
3.7 
3.6 

Sand Layer -12” 
a) Place, Spread 8 Compact 

Geotextile Layer 
Gravel Layer _ 12’ 
a) Place, Spread 6 Compact 

Drainage Prpa - 4” PVC 
Drainage Sump - 4’ dia 
Polyethylene Cover 

60 
60 

180 
60 
60 

240 

57.43 
52.67 

51.40 
57.50 $7.43 

52.67 

1600 

$0.66 
$1,450 00 

50.20 
5250.00 

5336 $266 
s600 $320 
5360 $162 

$0 SW 
$252 554 
$450 $162 

SO $50 
s206 5346 

$1,450 5500 
$320 $160 

5756 
so 

$446 
$160 

$4: 
SlW 

SO 
52.50 

so 

51,361 
51.126 

5966 
$211 
$306 

31,058 
$211 
$552 

s2,200 
$460 

Replaced 13 Times 

3.9 
3 10 
3.11 
3 12 
3.13 
3 14 
3 15 
3.16 
3.17 
3 16 
3 19 
3.20 

WASTEWATER TREATMENT SYSTEM 
Treatment Plant Supply Pump 
Bag Fiiter 
Filter Bags 
Activated Carbon Adsorber 
Treatment Piping - 2’ 
Electrical Generator 
PE Piping for Treatment Plant _ 4” 
Discharge Pump 
PE Piping for Discharge - 4” 
Dewatering Pump 
PE Piping for Dew&ring - 4” 
Spent Carbon Disposal 

a) Haul 8 Dispose 
b) Subtitle D Disposal Samples 

$6.21 200 wm 

250 

200 
51305.22 

1 
100 

5000 

EA 51,79w9 
EA s500.w 
EA $25.00 
EA 5137.943.72 
LF $13.00 
LS 59.3oo.w 
LF $664 
EA $1.790.99 
LF $6.64 
EA $1,790.99 
LF $6.64 

$391.75 
5100.00 

$5.00 
58251.49 

57.00 

54.06 
5391.75 

54.06 
5391.75 

$4.06 

5172 00 
SO.06 
56.21 
SO.06 
$6 21 
SO.06 

$1,791 $392 $6 52,169 
s500 $100 SO SW0 

56.250 51,250 SO $7.500 
$137,944 58.251 $1,305 $147,500 

52.600 51,400 so s4,ow 
59.300 5920 $172 $10,392 

$664 $406 s6 51.260 
$1,791 5392 $6 52,169 

$43,200 520,400 $400 $64,000 
51,791 5392 $6 $2,169 

$66,400 $40.600 S6W 5126,000 

mgpm 

200 cm 

10 TON $200.00 
EA 51,000.00 535.00 58.00 55.00 

SO SO SO 52.000 Model City, NY 
535 98 55 S1.046 TCLP Analysis 

n:\data\bbre924\costing\.%a3 Page1013 



9m37 262 PM 

NAVAL SUBMARINE BASE - NEW LONDON 
Groton. Connecticut 
Site 6 DRMO 
Hot Spot Excavation, Dfkite Disposal, Institutional Controls and Groundwater Monitoring 
Alternative No. 3 

n 

Unit Cost Total Cost Total Direct 
nem Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cost Comments II 

3.21 Dewatering Bed Disposal 
a) Haul 8 Dispose 
b) Subtiie D Disposal Samples 

2200 
4 

TON $20600 
EA $1.000.00 535.00 58.00 

S440,oOrJ so so so 
S4,OW $140 532 $20 

s440,OOO 
54.192 

Model City, NY 
TCLP Analysts 

4 EXCAVATION 
4 1 Remove Cap 

a) Remove and Load Asphalt Layer 
b) Haul Asphalt 
c) Dispose of Asphatt Dtf-Site 
d) Remove Crushed Rock Layer 
e) Haul and store Crushed Rock 

4.2 Install Sheet-Pile Walls 
4 3 Excavate and Load Contaminated Soil 
4 4 Perform Confirmation Sampling 

5 CONTAMINATED SOIL DISPOSAL 
5 1 Haul and Dispose of Contaminated Soil in Landfill 
5 2 Sample Contaminated Soil 

6 BACKFILL AND REPAIR CAP 
6.1 Clean Boil Fill 

a) Purchase and Haul 
b) Spread 
c) Compact 

6 2 Install New Geosynthetic Lmer 
6.3 12 inch crushed rock layer 

a) Haul From Storage and Place 
b) Spread 
c) Compact 

6.4 Asphalt layer-3 in. 

7 MONITORINO WELLS 
7.1 Install 3 Wells 
7.2 Well Pumps 
7.3 Control Box 
7.4 Air Line/Water Discharge Tubing 
7.5 Inground Vaults 
7.6 Excavate/ Backfill Inground Vaults 
7 7 Above Ground Vaults 
7.6 Repair Existing Cap 

6 INSTITUTIONAL CONTROLS 
8.1 Notices Posting 
8 2 Deed Restrictions 

Subtotal 

Burden on Labor Cost @ 30% 

1250 SY 
180 MI $5.00 
104 CY $49.50 
416 CY 
416 CY 
830 LF 

2950 CY 
48 EA 5157.00 

2950 TON $227 00 
10 EA $1,00000 

2950 
2950 
2950 

ii250 

416 
416 
416 

1375 

CY $23 52 
CY 
CY 
SF so 97 

CY 
CY 
CY 
SY $5.22 

120 LF $120 00 
10 EA 

1 EA 
420 LF 

7 EA 
2 CY 
2 EA 
1 LS 

10 
1 

EA 
LS 55,000.00 

$312.50 

s35.06 

51.19 
51.95 

$156.25 
S672 
58.00 

52.15 
so.31 
SO.06 

5700.00 
$1.645.00 

53 05 
s36o.M) 

$132.00 

$300 00 
9100.00 

$141.00 
$23.00 

$14100 
$300.00 

$30.46 520.03 

$1.96 

$2.65 
53.27 

5156.25 
s1.3tl 
s5.OtT 

so.94 
so.21 

53.60 
so.94 
so.00 

$2.00 

so SO $1,788 52,475 s44.263 
WOO go so so 5900 6 loads X 20 loaded miles 

$5.148 so so 60 55,148 Local Iandrill 
so so $495 $1,102 51,597 46 in bucket 
so so 5811 51,360 $2.112 
so 5259,375 5129.666 s129,688 5518.750 Install to uniform 25ft bgs 
so so 52.124 53.635 $5.959 Including GCL * 

97,536 s1.640 5304 $240 $9.040 PCB% only 

5669.650 so so so $669,650 Trans., treat and dispose 
510,000 so so so s10,066 

569.304 so so so 569,384 
so SO $915 52.773 53.688 
so so $325 5626 $944 

510.913 so so so 510.913 

so 
so 
so 

57.178 

514,400 
so 
so 
so 
so 
so 
so 
so 

so 

so 5894 $1,496 52.392 
so $129 $391 S520 
so $25 533 550 
so so so 57.178 Area removed +lO% 

so so 
s7.000 $1,320 
$1.645 so 
Sl.281 so 
$2.100 $907 

SO S46 
5600 $262 
$100 $300 

$14,400 1 well 901v 2 wells 15 R 
58.320 
51,645 
$1,281 
53,087 

546 
5882 
5406 Damaged by well const. 

5305 
so 

$200 
so 

so 
so 
so 
so 
so 
SO 
so 
so 

520 
so 

$525 
s5.000 s5.006 

$1.319.608 $584.686 $224,045 9149,649 52.270.708 

$67,454 967,454 

n:\data\bbr isting!S6a3 
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9w97 2:02 PM 

NAVAL SUBMARINE BASE - NEW LONDON 
Groton, Connecticut 
Site 6 DRMO 
Hot Spot Excavation, Ofkite Disposal. Institutional Controls and Groundwater Monitoring 
Alternative No 3 

I 

Unit Cost Total Cost Total Direct 
Item Quantity Unit Subcontract Material Labor Equipment Subcontract Material Labor Equipment cast Comments 

Labor on Labor Cost @ 10% 522.485 522.485 
1 

Material on Material Cost @ 10% 558.469 
Subcontract on S&Contract Cost @ 10% 

558,469 
5131,961 $131,961 

Total Direct Cost 

Subtotal 

lndireck on Total Direct Labor Cost @ 75% 
Profit on Total Direct Cost @ 10% 

Total Field Cost 

Health 8 Safety Monitoring @ 10% 

Contingency on Total Field Cost Q 20% 
Engineering on Total Field Cost @ 10% 

TOTAL COST 

$I,451569 5643,154 5314.783 $149,649 52.559,155 

5236,087 5236,087 
5255,916 

$3,051.158 

S305.116 

53,356.274 

6671,255 
5335.627 

S4.363.156 

n:\data\bbre924\costing\SGa3 Page 3 of J 



NAVAL SUBMARINE BASE - NEW LONDON 
Groton. Conneoticut 
Sle 6 DRMO 

- . 

Hot Spot Excavation. Offsiie Disposal, lnstiiutional Controls and Groundwater Monitoring 
Alternative No. 3 
Annual Cost 

I 

Item Cost Item Cost Item Cost 

Item Annually Years I Thru 3 Every 5 Years Notes I 
Samplrng . $20,~ Sampling quarterly, 14 gmundwater samples 

per sampling penod(incl. blanks and 
duplicates), quarterly plus travel, living and 
shippmg costs. 

Analysis w.mJ Sampling quarterly, 14 groundwater samples 
per sampling period(incl. btank and duplicates) 
testing for TCL Volatiles and Semi-Volatiies, 
Pesticides/PCBs and Metals. 

Reporting $16.CQO One report per quarter, 40 manhours per 
report plus other direct cost. 

08MofSite $10,166 Maintain asphalt cap, fencing and srgns 

5 Year Site Revrew 610,ooo Site analysis performed for years 5, 10, 15, 20, 
25 and 30. 

TOTALS $10.186 w,ooo $10.ooo 

g/8/97 2:02 PM 
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NAVAL SUBMARINE BASE - NEW LONDON 
Groton, Connecticut 
Siie 6 DRMO 
Hot Spot Excavation, Offsite Disposal, Institutional Controls and Groundwater Monitorin 
Alternative No. 3 
Present Worth Analysis 

Capital O&M Total Annual 
Year cost cost cost A 

0 $4,363,156 $4,363,156 
1 $94,186 
2 $94,186 
3 $94,186 
4 $10,186 
5 $20,186 
6 $10,186 
7 $10,186 
8 $10,186 
9 $10,186 
10 $20,186 
11 $10,186 
12 $10,186 
13 $10,186 
14 $10,186 
15 $20,186 
16 $10,186 
17 $10,186 
18 $10,186 
19 $10,186 
20 $20,186 
21 $10,186 
22 $10,186 
23 $10,186 
24 $10,186 
25 $20,186 
26 $10,186 
27 $10,186 
28 $10,186 
29 $10,186 
30 $20,186 

Total Cost 

$94,186 
$94,186 
$94,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 
$10,186 ’ 
$10,186 
$10,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 
$10,186 
$10,186 
$10,186 
$10,186 
$20,186 

$4.980,736.00 

i . 

Page 1 



NAVAL SUBMARINE BASE - NEW LONDON 
Groton, Connecticut 
Site 6 DRMO 
Hot Spot Excavation, Off site Disposal, Institutional Controls and Groundwater Monitoring 
Alternative 3 

ASSUMPTIONS 

. 

. 

0 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Excavation depths will be as follows: 
l 6TB2 down to 8 feet 
l DRMO 57-72 down to 10 feet 
l DRMO 51-65 down to 8 feet 
l DRMO 40-71 down to 6 feet 

The site will meet the remedial goals after the excavation. 

The project will take 5 months to complete based on excavation output and transportation 

limitations. 

Groundwater is not considered contaminated, therefore disposal is at a no cost. 

Existing crushed rock drainage layer above the geosynthetic liner is clean and can be 

reused. 

Building 491 remains in place. 

Sheet piling is placed around the perimeter of each excavation except 6TB2 which will be 

overexcavated with a 1 to 1 slope. 

Confirmation sampling will be done at 25 foot intervals along the sidewalls of all excavations 

and on a 25 foot grid spacing throughout the bottoms of all excavations for a total of 48 

samples. 

Clean materials will be brought in to backfill the excavation. 

The cap will be replaced in areas which are currently capped. The new cap will consist of a 

liner, 12 inch crushed rock layer and 3 inches of asphalt. 

Costs derived from Means are used with 10% added to represent local costs. 

Not enough soil is being excavated to warrant on site treatment. 

Necessary treatment will be done at and by the landfill. Costs for treatment, transportation 

and taxes are included in the disposal cost. 

Any repairs to the asphalt cap beyond routine upkeep will be funded by the base DRMO to 

maintain the serviceability of the asphalt surface for their use. 
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NAVAL SUBMARINE BASE - NEW LONDON 
Gfc4on. ComleLllCLL 
Site 6 DRMO 
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NAVAL SUBMARINE BASE -NEW LONDON 
Gr*on, cc$meciicll 
Site 6 DRMO 
Excavation. Tm.~lmetM. end Offs& Dirposal of Ctieminated Soil 
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NAVAL SUBMARINE BASE-NEW LONDON 
Grdm. Coweclicti 
Site a DRMO 
Excavation. Trealnvx4. and OHsite Dispossl of CoMaminaled soil 
Akmalive No. 4 

Total Direct Cod 55.357.039 s3.066.574 3788.676 sa43,aw s9..97a,oan 

Indirects on Total Direti Labor Cod @ 75% 
RON on Total Dtnd Cost & 10% 

Stidal 
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TOTAL COST 
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3 
slla37 8:49 AM 
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NAVAL SUBMARINE BASE - NEW. LONDON 
Groton, Connecticut 
Site 6 DRMO 
Excavation, Treatment, and Offsite Disposal, institutional Controls and Groundwater Monitoring 
Alternative No. 4 
Present Worth Analysis 

Capital O&M Total Annual 
Year cost cost cost 

0 $16,128,927 $16‘128,927 

Total Cost $16,128,927.00 

Page 1 
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NAVAL SUBMARINE BASE - NEW LONDON 
Groton, Connecticut 
Site 6 DRMO 
Excavation, Treatment and Offsite Disposal of Contaminated Soil 
Alternative 4 

ASSUMPTIONS 

l The entire alternative will take 9 months to complete based on treatment and transportation 

capacity. 

l The site will meet all remedial goals after the excavation of designated areas. 

l Excavation depths will be as follows: 
l Main eco area down to 3 feet to take care of the surface hits. 
l Hits below 3 feet will be overexcavated 2 feet below the hit and 900 square feet ( 30 

feet by 30 feet) around the hit. 

l Contaminants detected at 6MW5S, which is upgradient from the DRMO, are from another 

source and will not be addressed in this alternative. 

l Buildings 479 and 491 will be demolished and not replaced. 
l The buildings are assumed to be constructed of concrete block with a steel beam 

supported roof for costing. 
l The building foundation is assumed to be 6 in wire reinforced concrete. 
l The steel beams from the roof will be salvaged at no cost. 

l The weigh scale will be demolished and not replaced. 

l The two UST’s, one near bldg. 479 and the other near the weigh station, will be removed and 
not replaced. 

l The UST’s are 5,000 gallons in capacity. 
l They are not leaking but contain 200 gallons of residual product. 
l They were used as fuel/oil tanks. 
l They will be salvaged as clean scrap metal at no cost. 

l Place and remove sheet piling will be used for excavations at or below 6 feet below the 

ground level. 

l The treatment system is set up at the sight. 

l A dewatering pad will be placed in an excavated area after excavation and removed prior to 

restoration efforts and will require 220 LF of PVC drainage pipe. 

l Confirmation samples will be taken every 25 feet of the perimeter and every 625 square feet 

along the floor of the excavation. For excavations deeper than 3 feet additional samples will 

,f”“*. . 



be taken at 25 foot intervalsalong the sidewalls of the excavation. The total number of 

samples is approxiamated as 260. 

l Dewatering pumps will be utilized for work in excavations below the water table, assumed to 

be 3 feet below the surface for the entire site, in addition to 1000 LF of PVC piping. 

l The 12 inch crushed rock drainage layer will be used as backfill on site with hauling and 

storage costs associated with it. 

l Clean materials will brought in to backfill the excavation. 

l A 6 inch layer of topsoil will be spread on the backfill and the entire excavation area will be 

hydroseeded. 

l Costs derived from Means and ECHOS are used with 10% added to represent local costs. 

l Groundwater is not considered to be contaminated, therefore disposal is at no cost. 
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